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(From the Thorndike Memorial Laboratory, Boston City Hospital.) 


For many years yeastlike fungi have been regarded as the 
etiologic factor in the clinical condition known as thrush. They 
were first recognized and studied by Langenbeck! in 1839. Since 
then they have been demonstrated many times in smear prepara- 
tions and in sections of diseased tissue and have been isolated in 
pure culture from the lesions. Although most commonly seen in 
the buccal cavity, typical thrush membranes have been found at 
autopsy in the esophagus and stomach and occasionally even in the 
intestines. 

Many investigators have studied the morphology, cultural char- 
acteristics and pathogenicity of the organisms isolated from thrush 
lesions. Fischer and Brebeck? were able to isolate two distinct 
varieties, the one characterized by the formation of ascospores, 
hence a true yeast, and the other by the absence of ascospores, 
hence an imperfect yeast. Castellani*® claims that thrush may be 
caused by several different species of monilia and by other species 
belonging to different genera. A careful survey of the more recent 
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literature seems to indicate that most writers believe that thrush, 
at least in temperate zones, is caused, in the majority of instances, 
by infection with a specific yeastlike fungus, usually called Monilia 
albicans, although many other generic names have been given to 
the same organism. Five strains isolated by Fineman‘ were 
absolutely identical. They were readily differentiated from a 
miscellaneous group of ‘‘wild” yeasts, but could not be distinguished 
from 8 strains obtained from routine throat cultures of diphtheria 
suspects. It should be borne in mind that yeastlike organisms are 
frequently seen in stained smear preparations from normal and 
acutely infected throats, in fact, Briinstein® was able to recover 
yeastlike fungi from the oral mucous membrane in 40 per cent of 
normal individuals. 

Langenbeck! was also the first to associate the yeastlike fungi 
with intestinal disorders. The patient on whom he carried out his 
studies on thrush in 1839 happened also to be suffering from typhoid 
fever; and, as he found similar organisms in the stools, he thought 
that they might also be the cause of the intestinal disease. For 
the next fifty or sixty years there are numerous references to isolated 
observations on the presence of these organisms in the intestinal 
tract. Accepting their presence as a well-known fact, Casagrandi,® 
in 1898, reported an attempt to determine whether or not any 
significance could be attached to such findings. He concluded that 
the yeastlike fungi are as frequent in the intestines of healthy child- 
ren as in those with diarrhea, that the species in both instances vary 
from case to case, and that their presence has no relation to intes- 
tinal disease. Kohlbrugge,’ in 1901, called attention to the large 
number of organisms, identical with the thrush fungus, Monilia 
albicans, in the feces, stomach contents and tongue scrapings from 
cases of sprue, and, although he acknowledged that similar fungi 
could be recovered in varying numbers from practically all stools 
from cases with diarrhea, he stated that they were never present 
in the stools in such enormous numbers, nor could they be recovered 
from tongue scrapings. These findings were corroborated by 
Le Dantec* and Bahr,® but denied by de Haan'® and van der Scheer." 
Castellani” has isolated several species of monilia from the intestinal 
tract in cases of sprue, but considers them to be of secondary, rather 
than of primary, importance. 

The most extensive work has been that of Ashford.“ On the 
basis of his observations he concluded that sprue was caused by 
infection of the gastrointestinal tract with a specific yeastlike fungus, 
Monilia psilosis. Anderson“ was able to recover a similar organism 
from 1 case of sprue, whereas all the yeastlike fungi recovered 
from 65 stools from patients without sprue could be readily differen- 
tiated from this species by means of morphologic and cultural 
characteristics. ‘The findings were also corroborated by Wood" 
and by Boyd," but denied by Rogers.'’ Baumgartner and Smith'* 
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have recently reported that they were able to recover Monilia 
psilosis from the majority of stools from 11 cases of sprue. Hannibal 
and Boyd,'® however, recovered organisms conforming to Ashford’s 
description of Monilia psilosis from 50 per cent of the stools from 
44 patients, only 5 of whom were diagnosed as sprue, and Bovaird*° 
was able to isolate Monilia psilosis from only 1 of 11 cases of sprue. 

More recently Ashford*! has modified his original conclusions and 
he now believes that sprue is a symptom complex produced by 
glandular insufficiency with a superimposed infection of the gastro- 
intestinal tract with Monilia psilosis. This agrees more closely 
with the work of Smith.” 

A corresponding divergence of opinion also exists as regards the 
importance of the presence of yeastlike organisms in the gastric 
contents. Zalesky,* Maresch* and many others have found 
these fungi in the gastric contents at autopsy, and have apparently 
believed that they were at least a contributing, if not the chief, 
cause of death. Askanazy* has been able to demonstrate, histo- 
logically and culturally, yeastlike fungi in nearly all of a large series 
of gastric and duodenal ulcers, and considers that secondary infec- 
tions with such organisms is an important factor in the production 
of chronic ulcers. Moppert and Kagan,” however, have cultured 
the gastric contents from normal individuals and from a variety 
of diseased conditions, and, with one exception, found no striking 
difference in the incidence of yeastlike fungi. In cases with car- 
cinoma of the stomach, the organisms were recovered from a very 
high percentage of cases. They concluded that these fungi are 
saprophytes, and that an increase occurs in conditions accompanied 
by a delayed evacuation time of the stomach. 

Wood" has recently emphasized the clinical similarity between 
sprue and pernicious anemia, and has reported that Monilia psilosis 
was regularly found in the stools of 15 patients suffering from the 
latter disease, whereas in over 40 cases without sprue or pernicious 
anemia the organisms were never recovered. He was able to 
produce blood findings similar to those of pernicious anemia by 
feeding the fungi to guinea pigs and concludes that Monilia psilosis 
may be the etiologic factor of pernicious anemia. Warthin®’ and 
Broun** have repeated the experimental work and have failed to 
confirm the production of anemia. In 14 cases of pernicious 
anemia Baumgartner and Smith'* obtained Monilia psilosis from 
the stools in only 3 cases (21 per cent); whereas in 17 cases of 
diarrhea the organisms were found in 5 cases (29 per cent). 

It is evident that a great deal of confusion and divergence of 
opinion exists, not only in regard to the importance of the existence 
of yeastlike fungi in the gastrointestinal tract, but also in regard 
to the classification of isolated strains. Although the work reported 
in this paper was started primarily with the intention of investi- 
gating the relationship of infection of the gastrointestinal tract 
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with Monilia psilosis to pernicious anemia, it developed into a study 
of the yeastlike fungi in the gastrointestinal tract in a variety of 
conditions and an attempt to evaluate the importance of the findings. 


Methods. The isolation of yeastlike fungi from stools or gastric con- 
tents is exceedingly easy, because of the fact that they will grow on a medium 
with an acidity usually sufficient to prevent growth of the ordinary intes- 
tinal bacteria. One loopful of the material to be examined was streaked 
on a plate of Sabouraud’s agar* within four or five hours after being obtained. 
Such cultures were usually either negative or developed one or more types 
of yeastlike fungi. Occasional colonies of staphylococci and molds or 
other higher bacteria were sometimes found, but no difficulty was experi- 
enced in picking individual colonies of the yeastlike fungi. After forty- 
eight hours’ incubation at 37.5° C., the number and type, or types, of 
colonies as confirmed by stained preparations, were noted and a charac- 
teristic colony of each type transplanted to a fresh plate of Sabouraud’s 
agar. If this subculture appeared to be pure, after incubation, a transplant 
was made to infusion broth (pH +7.6), in order to rule out the presence of 
contaminating bacteria unable to grow on the agar at pu 5.0. Slants of 
Sabouraud’s medium were used for stock cultures. Each organism obtained 
from the stools or gastric contents was examined routinely in the following 
manner: 

Morphologic Characteristics. (Cell Morphology. The morphology of the 
cells was determined by examining, with an oil immersion, lens unstained 
cover-glass preparations of forty-eight hour cultures at 37.5° C. in 3 per 
cent dextrose beef extract broth (reaction unadjusted, pp 6.5). The size 
and shape of the cells were noted, as well as the presence or absence of 
nuclei, vacuoles, granular cytoplasm, mycelia, etc. 

Mycelia Formation. The formation of mycelia was determined by lightly 
inoculating a very thin film of 4 per cent dextrose beef-extract agar (px 5.0) 
on a sterile cover glass. This was then inverted over a sterile glass ring, 
attached to a slide by means of balsam and containing about 10 drops of 
sterile salt solution in the bottom of the cell so formed. The upper rim of 
the glass ring was covered previously with sterile vaseline, and a ‘“ moist 
chamber” was thus formed. After twenty-four hours incubation at 37.5° C., 
the cultures were examined for mycelia and, if they were found, the pres- 
ence or absence of septa and branching and the type of budding were noted’ 
All strains failing to produce mycelia were grown for two successive genera- 
tions in carrot infusion,t a medium shown by Draper*® to be most favorable 


* Sabouraud’s agar: 


Bacto-peptone, Difeo . . . . 
Agar, chopped shreds . ...... 


Filter through cotton. Tube in 100 cc. amounts and autoclave. Determine the 
amount of 10 per cent hydrochloric acid necessary to adjust one tube to px 5.0, 
using methyl red as an indicator, and add this amount of acid to each tube after 
melting the agar, prior to pouring the plates. If the reaction is adjusted before 
autoclaving the medium will not solidify on cooling. 

t Carrot infusion: 


Infuse at ice-box temperature for forty-eight hours. Filter, tube and autoclave. 


| 


NYE, ZERFAS, CORNWELL: YEASTLIKE FUNGI 157 


for the production of mycelia. In several instances mycelial growth was 
obtained in the second carrot infusion culture of organisms which previously 
had shown no evidence of mycelia. 

Ascospore Formation. In order to differentiate between true and imper- 
fect yeasts the formation of ascospores was determined in the usual manner 
by heavily inoculating sterile gypsum blocks from twenty-four hour dextrose 
agar slants. The blocks were incubated at 30° C. for forty-eight hours, and 
unstained cover-glass preparations were then made from the surface scrap- 
ings. 

In examining an unstained preparation of one of the strains from the 
surface growth of a seven-day-old gelatin stab, the presence of ascospores 
was accidentally observed. Subsequently all strains were similarly examined 
and 2 more ascospore producers were found, which had been missed by the 
gypsum block method. 

Cultural Characteristics. Sabouraud’s Medium. The appearance of 
individual colonies on plates of Sabouraud’s agar after three to four days’ 
incubation at 37.5° C. was observed. 

Dextrose Broth. The type of growth in 3 per cent dextrose beef-extract 
broth (reaction unadjusted, pp + 6.5) after twenty-four hours’ incubation at 
37.5° C. was noted. 

Gelatin Stabs. Beef extract gelatin (unadjusted, pH +7.2) stabs were 
made, incubated at room temperature for fourteen days, and the type of 
growth observed. 

Sugar Fermentations. Dunham fermentation tubes containing peptone 
water with 1 per cent Andrade’s indicator and 1 per cent of the desired sugar 
(dextrose, levulose, maltose, saccharose, galactose or lactose) were used. 
The reaction was adjusted so that the medium was light pink in color when 
hot and colorless when cold. Chemically pure sugars were used, and the 
tubes were sterilized by the fractional method. They were incubated for 
five days* at 37.5° C. Slight to moderate increases in acidity were noted as 
“slight.’’ The presence of a very small bubble of gas in the inverted tube 
was disregarded. 


Results.. The results obtained by culturing 192 stools from 121 
individuals and 31 gastric contents from 29 individuals, together 
with various clinical findings, are given in Table I. Seventy-eight 
strains of yeastlike fungi were isolated in pure culture. A single 
colony, or only a few colonies, were frequently found, and but little 
significance can be attached to their presence. In a subsequent 
analysis of the findings this point will be considered. The table 
also contains the morphologic and cultural characteristics of several 
named species, chiefly monilias, obtained from a variety of sources, 
of 3 strains freshly isolated from cases of thrush and of 1 strain 
obtained from the sputum of a case of miliary tuberculosis. 


* The fermentation results obtained after five days’ incubation were thought to 
be more accurate than those after fourteen days’ incubation. In the first place, 
moderate amounts of gas, which were observed at the end of five days, always decrease 
and frequently disappear on incubation for the longer period, presumably on account 
of solution of the gas in the medium and subsequent diffusion from the surface. 
Secondly, when using disaccharides, which are fermented with the formation of acid, 
there is always the possibility, on prolonged incubation, of inversion or splitting 
and the monosaccharid so formed may be one which is fermented by the organism 
n question with the formation of acid and gas. Late gas formation is occasionally 
observed in acid saccharose tubes and is best explained by the latter objection. 
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TABLE I.—SuMMARY OF GROUPS. 


Parasaccharomyces A. Cells, round or oval (average size, 5 microns). 
In cultures containing many mycelia, elongated forms frequent. Cyto- 
plasm, relatively clear with vacuoles containing refractive granules. Few 
nucleated cells. Septate mycelia. 

On agar, colonies raised, round, shiny and white or creamy in color. In 
peptone water, granular growth in bottom of tube, with supernatant fluid 
clear and no pellicle. In gelatin stabs, coarse to fine lateral outgrowths. 
Ferment dextrose, levulose and maltose with the formation of gas. Acid 
always formed, but in varying amounts, in galactose and usually formed 
in saccharose. Lactose not fermented. 

Parasaccharomyces B. Morphologically and culturally identical with 
Parasaccharomyces A except that in peptone water a very thin, oily growth 
always appears on the surface and that saccharose and galactose are always 
fermented with gas formation. 

Parasaccharomyces C. Majority of cells elongated (2 to 3 x 5 to 6 
microns). Cytoplasm granular. Few clear oval cells with vacuoles. Sep- 
tate mycelia. 

On agar, colonies flat, irregular, dull and white in color. In peptone 
water, majority of growth at bottom of tube, but some along sides of tube 
and some on surface, forming a very thin, oily scum. In gelatin stabs, 
coarse to fine lateral outgrowths. 

Ferment dextrose and levulose with gas formation; never ferment sac- 
charose or lactose. May, or may not, form a slight amount of acid in mal- 
tose and galactose. 

Parasaccharomyces D. Cells oval (4 to 5 microns) with many elongated 
forms. Majority of oval cells clear with vacuoles, but a few are very gran- 
ular. Elongated forms usually granular. Septate mycelia. 

On agar, colonies raised, round, shiny and pale gray in color (semi- 
transparent)—old cultures show some brownish pigmentation. In peptone 
water, growth in bottom of tube with clear supernatant fluid and no pellicle. 
In gelatin stabs, fine lateral outgrowths. Ferment dextrose, levulose, sac- 
charose, galactose and lactose with gas formation. Maltose not fermented. 

Parasaccharomyces E. Cells oval (4 to 5 microns) with few elongated 
forms. Cytoplasm usually clear without vacuoles. Rare nucleated cell. 
Septate mycelia. 

On agar, colonies flat, irregular, dull and white in color. In peptone 
water, growth at bottom of tube with clear supernatant fluid and without 
pellicle. In gelatin stab, fine lateral outgrowths. Ferment dextrose and 
levulose with the formation of acid. Maltose and lactose not fermented. 
A slight amount of acid is formed in saccharose and may, or may not, be 
formed in galactose. 

Parasaccharomyces F. Cells predominantly elongated (1 to 2 x 3 to 7 
microns) with few oval forms (3 to 4 microns). Former frequently contain 
large granules (usually bipolar); latter clear with occasional vacuoles. 
Septate mycelia. 

On agar, colonies raised, regular, shiny and white in color. In peptone 
water, majority of growth at bottom of tube, but some along sides of tube 
and some on surface, forming a very thin, oily scum. In gelatin stab, 
lateral outgrowths. Ferments dextrose, levulose and saccharose with acid 
formation. Slight amount of acid formed in maltose and galactose. Lac- 
tose not fermented. 

Parasaccharomyces G. Cells oval (4 to 5 microns). Few elongated 
forms and many septate mycelia. Cytoplasm slightly granular and con- 
tains vacuoles without refractive granules. No nucleated cells. 

On agar, colonies raised, regular, shiny and dirty green in color, In 
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peptone water, growth at bottom of tube with clear supernatant fluid and 
no pellicle. In gelatin stab, liquefaction with marked mycelial production. 
Acid, without gas, produced in all sugars. 

Parasaccharomyces I. Cells predominantly elongated (3 x 5 to 7 microns) 
with rare oval forms (3 to 4 microns). Cytoplasm usually clear with numer- 
ous vacuoles and occasional refractive granules. Mycelia very rudimentary, 
possibly merely chain formation of elongated forms. 

On agar, colonies flat, irregular, dull, and white in color. In peptone 
water, growth in bottom of tube, but some along sides of tube and some on 
surface, forming a very thin, oily scum. In gelatin stab, no lateral out- 
growths. Ferment dextrose and levulose with acid formation, slight acid 
formed in maltose. Saccharose, galactose and lactose not fermented. 

In view of the formation of rudimentary mycelia and the absence of 
lateral outgrowths in gelatin stabs, these fungi may possibly belong to the 
genus, Pseudomonilia. 

Cryptococcus A. Cells round or oval (3 to 5 microns). Cytoplasm clear 
with but few vacuoles and no refractive granules. No mycelia. 

On agar, colonies raised, regular, shiny and white in color, but relatively 
small. In peptone water, growth at bottom of tube, with clear supernatant 
fluid and no pellicle. In gelatin stab, no lateral outgrowths, Ferment 
dextrose and levulose with acid formation. Slight acid formed in maltose 
and may, or may not, be formed in galactose. Saccharose and lactose not 
fermented. 

Cryptococcus B. Cells round or oval (4 to 5 microns) with numerous 
nuclei. No mycelia. 

On agar, colonies raised, regular, shiny and coral-pink in color. In pep- 
tone water, growth in bottom of tube with clear supernatant fluid and no 
pellicle. In gelatin stab, no lateral outgrowths. None of the sugars fer- 
mented. 

Endomyces A. Cells round or oval (5 to 7 microns). Cytoplasm gran- 
ular. Moderate number of small nucleated cells and a few elongated cells. 
Ascospores (2 to 4) formed on surface of gelatin stabs. No evidence of con- 
jugation. Septate mycelia. 

On agar, colonies raised, regular, shiny and white to creamy in color. 
In peptone water, growth at bottom of tube with clear supernatant fluid 
and no pellicle. In gelatin stab, one strain produced lateral outgrowths, 
whereas the other two failed to do so. Ferment dextrose, levulose, maltose, 
saccharose and galactose with gas formation. Lactose not fermented. 


Much of the confusion which exists in the literature pertaining 
to the yeastlike fungi arises from the variety of generic names given 
to apparently identical organisms. For instance, Ordiwm, Monilia, 
Saccharomyces, Endomyces, Parasaccharomyces and Blastomyces are 
all used to name, apparently, the same fungus. The cryptogamic 
botanist, rather than the bacteriologist, is better qualified to attempt 
to untangle this maze of taxonomy. Anderson" has covered the 
ground thoroughly, and his key to the genera of budding fungi has 
been used for the classification of the strains isolated in this work. 

But little need be said concerning the true or “perfect” yeasts. 
Only 3 strains were isolated which formed ascospores and, since all 
produced mycelia, they fall into the genus, Hndomyces. The 
majority of the strains isolated fall into the group of asporogenic 
yeasts or Fungi imperfecti, and they may be divided, adopting the 
generic subdivisions of Anderson, in the following way: 
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I. Heavy dry pellicle formed on liquid media — Wycoderma. 
Il. No distinct pellicle formed. 

(a) Vegetative cells forming a septate mycelium under 
exceptional conditions, but predominantly budding 
Parasaccharomyces (or Monilia). 

(b) Vegetative cells formed only by budding. 

1. Cells apiculate, limoniform— Pseudosaccharomyces. 

2. Cells frequently elongated into narrow nonseptate 
hyphal threads — Pseudomonilia. 

3. Cells typically yeastlike—Cryptococcus. 

On the basis of morphology each strain has been assigned to one 
of the genera, as designated by Anderson. Similarly, a generic 
name has been given to the several named species of monilia and 
the 4 freshly isolated thrush and sputum strains used for comparison. 
From the table it will be noted that all of the strains, with the 
exception of the 3 of Endomyces, mentioned above, fall into 2 
genera of the imperfect yeasts, Parasaccharomyces and Cryptococcus. 
All but 3 of these have been placed in the genus, Parasaccharomyces, 
which is more commonly termed Monilia. On the basis of morpho- 
logic and cultural characteristics the strains belonging to each genus 
have been separated into groups designated 1, /*, (, and so forth. 
No attempt has been made to identify individual species other than 
to classify the cultures of the named species according to this 
method. These groups are shown in the last column of Table I, 
and the morphologic and cultural characteristics of each group 
appear at the end of the table. The latter are summarized in 
Table II. 

Although Anderson“ obtained but few duplications among over 
100 strains isolated in a similar way, it is evident from the table 
that 62 of the 7S strains fall into 3 distinct groups, Parasaccharomyces 
A, B, and C, the groups containing 50, 6 and 6 strains, respectively. 
The remaining 16 strains separate into 2 groups (? /’arasacchar- 
omyces I and Endomyces 1) each containing 3 strains, 3 groups 
(Parasaccharomyces D and E and Cryptococcus A) each containing 
2 strains and 4 strains (Parasaccharomyces F, G and I] and Crypto- 
coccus b) which are individually distinct. The morphologic and 
cultural characteristics of the members of each group were identical 
with the exception of slight variations in the amount of acid pro- 
duced by 1 group in saccharose and by 4 groups in galactose. By 
employing only 2 or 3 of the basic characteristics investigated it 
was possible to divide the strains into groups, which still held true, 
when the other findings were taken into consideration. Contrary 
to the usual contention, all of these characteristics, with the excep- 
tion of mycelia production and type of growth in gelatin stabs, have 
remained constant even after a year or more, provided that the 
various test media were inoculated with an actively growing broth 
culture. 
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A discussion of the findings in several of the most important 
groups is given below: 


Parasaccharomyces A. Fifty strains obtained from stools or gastric 
contents fall into one definite group. The individual cells were round to 
oval in shape and the cytoplasm was relatively clear. On Sabouraud’s agar 
the colonies were round, raised, shiny and white to creamy in color. Mycelia 
were always formed in suitable media and in broth growth occurred at the 
bottom of the tube with the supernatant fluid remaining clear. An inverted 
pine tree was produced in gelatin stabs. Dextrose, levulose and maltose 
were fermented with the formation of acid and gas. Saccharose was usually 
fermented with the formation of varying amounts of acid. Varying amounts 
of acid were always produced in galactose and lactose was never fermented. 

Identical findings were obtained with all but one strain of the named 
species of parasaccharomyces, Monilia psilosis. Furthermore, cultures of 
this group could not be differentiated from Monilia albicans (Elder) or from 
the 4 freshly isolated thrush and sputum strains. 

Six representative cultures (4 G. C., 31 a, 39, 73, 73 G. C., and 127 G. C.) 
were sent to Dr. B. K. Ashford at the School of Tropical Medicine of the 
University of Porto Rico, San Juan, P. R., for identification. Dr. Ashford 
very kindly ran these strains through his regular routine for identification 
and in his reply*® states: ‘I have no reason to believe from cultures that 
these subcultures of yours are anything but Monilia psilosis, but you must 
remember that the last word on differentiation of the intestinal monilia has 
not been said. There is no doubt that in my hands they were all slow in 
producing gas in maltose bouillon and several lacked the brilliancy and 
clearness of Monilia psilosis, but these are not points of sufficient import- 
ance to cause me to hesitate in stating that they have the appearance of 
Monilia psilosis.’’ The slowness in producing gas in maltose bouillon, as 
noted by Dr. Ashford, was not observed in maltose peptone water. Gas 
was invariably formed in two to three days. 

Monilia psilosis, according to Ashford" and various other investigators, 
always produces acid and gas in dextrose, levulose and maltose and occa- 
sionally in saccharose and galactose. Wood", however, believes that, if 
pure sugars are used, dextrose, levulose and maltose are the only sugars 
fermented with the formation of gas. These latter fermentation reactions 
coincide with those of Parasaccharomyces A. 

The only important variable noted in this entire group was that of mycelia 
production. With some strains, particularly those freshly isolated, this 
property was marked, while with others it was demonstrated only with 
difficulty. In view of the fact that mycelia production can be readily 
enhanced by cultivation in a suitable medium, such as carrot infusion, it 
was felt that this particular biologic characteristic was not of sufficient 
constancy to warrant classification therefrom. 

Because of the marked predominance of this group the morphology and 
the growth on Sabouraud’s agar of all cultures are tabulated in Tables I 
and II as “T,” typical, or “A,” atypical, depending on whether or not they 
conform to the appearance of Parasaccharomyces A. Further descriptions 
of the atypical appearances will be found in the summary at the end of 
Table I. 

Parasaccharomyces B. Six cultures were identical with this large group 
except that in liquid media a thin, oily surface growth occurred, and sac- 
charose and galactose were always fermented with the formation of gas. 
According to previous descriptions of Monilia psilosis, these fungi might be 
included in this species; in fact, one of the named species, Monilia psilosis 
(Bis.), showed the same characteristics. In view of the two sharp differ- 
ences, however, these fungi have been set aside as a separate group. The 
determined organism, Monilia tropicalis, also falls into this group. 
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Parasaccharomyces C. This group is represented by 6 cultures, together 
with the named species, Monilia krusei and Monilia macedoniensis. The 
biologic characteristics were well differentiated from those of the other 
cultures. According to Castellani’s*® table, Monilia macedoniensis should 
ferment only saccharose and galactose with the formation of acid and gas; 
with this culture, however, the fermentations, as well as all the other findings 
were identical with those of this group. 

Parasaccharomyces H. One culture was isolated which differed from 
Parasachromyces A only by forming gas in saccharose. According to prev- 
ious descriptions this strain would be classified as Monilia psilosis. The 
fact that 50 strains of Parasaccharomyces A and 11 named strains of Monilia 
psilosis failed in this respect seemed sufficient cause for not including the 
culture in the large group, Parasaccharomyces A. 

Miscellaneous Groups. The remaining 15 cultures failed to correspond 
to any of the larger groups. Duplication, however, did oceur. A descrip- 
tion of the remaining groups and individual strains will be found at the 
end of Table I. Of the 78 strains isolated only 4 were found which failed 
duplication. 


Correlation of Cultural and Clinical Data. A total of 192 stools 
from 121 individuals were cultured. Yeastlike fungi were found 
in 51 cases, or 42 per cent. This agrees closely with Anderson’s“ 
figure of 43 per cent in 147 cases. Similar organisms were recovered 
from 21 (72 per cent) of the gastric contents from 29 individuals. 
Moppert and Kagan” found 69 per cent positive in 113 cases. As 
they stand, however, these figures mean but little. In the first place, 
in many instances only one or several colonies were obtained from 
the loopful of stool or gastric contents; secondly, many cases were 
cultured several times before a positive culture was obtained. It 
was decided not to call a stool or gastric sample positive unless 
10 or more colonies per plate were obtained on the first culture. This 
reduces the cases with positive stools to 18 (15 per cent). In 
view of the overwhelming predominance of Parasaccharomyces A, 
particularly in stool cultures, a record of their isolation in relation 
to the total number of cases has also been tabulated. These 
figures, as well as those appearing subsequently, are given in Table 
III. Reaction of the stools apparently influenced the incidence of 
strains, but had little, if any, effect on the type of organism recovered. 
The reaction of 29 consecutive stools was determined by means of 
litmus paper. Nine were acid and 4 were alkaline, and in each 
group, only 1 strain, both Parasaccharomyces A, was obtained. 
From 16 neutral stools 5 strains of Parasaccharomyces A and 4 
strains of other species were isolated. The presence of gastric 
acbylia had no effect on the reaction of the stool. ° Inquiry was made 
in each case as to whether or not there had been residence in tropical 
regions within recent years. As infections with the so-called 
‘pathogenic’ yeasts or yeastlike fungi are supposed to be more 
common in such localities, an increased incidence might be expected 
in the group giving a history of such residence. Although the num- 
ber of examinations is small, the cultural results from cases with a 
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positive history fail to show any marked difference from those of the 
series asa whole. Stools were obtained from 16 cases with diarrhea. 
Four were positive. ‘The percentage is somewhat higher than the 
average, but fails to indicate any marked influence of intestinal 
hyperactivity on the cultural results. The incidence of yeastlike 
fungi in stools from cases of pernicious anemia is somewhat higher 
than that in stools from cases of miscellaneous disease; but is com- 
parable to the incidence in selected groups of cases with gastric 
achylia or severe anemia other than pernicious anemia. Only 
1 strain (Endomyces A) was obtained from the stools of normal 
individuals; furthermore, this was the only stool strain which was 
not classified as Parasaccharomyces A. 


TABLE III. 


Stool cultures Gastric content cultures 


Total Number Percent Total Number Percent 
number. positive. positive. number. positive. positive. 


All cases . 121 29 


Yeast like fungi 18 15 17 59 

Parasaccharomyces A 17 14 8 28 
Cases with history a tropical residence 10 3 

Yeastlike fungi : 3 30 2 67 

Parasaccharomyces A 2 20 1 33 
Cases with diarrhea... 16 

Yeastlike fungi 4 25 

Parasaccharomyces A 4 25 
Cases of miscellaneous disease . 92 21 

Yeastlike fungi . ‘ 13 14 12 57 

Parasaccharomyces A 13 14 5 24 
Cases of pernicious anemia 18 8 

Yeastlike fungi : 4 22 5 71 

Parasaccharomyces A 4 22 3 43 
Normal individuals .. 11 1 

Yeastlike fungi 1 9 0 0 

Parasaccharomyces A 0 0 0 0 
Cases with achylia, other than P. A.* s 10 

Yeastlike fungi 2 25 80 

Parasaccharomyces A 2 25 4 40 
Cases without achylia_ . 10 12 

Yeastlike fungi 2 20 4 33 

Parasaccharomyces A 2 20 1 Ss 
Cases of severe anemia, other than P. A.* 19 

Yeastlike fungi 5 26 

Parasaccharomyces A 5 26 


* Pernicious anemia. 


The cultivation of gastric contents gave quite dissimilar results. 
The incidence in cases with pernicious anemia is distinctly higher 
than in the group of miscellaneous disease. When the latter, how- 
ever, is split-up according to the presence or absence of achylia, the 
cases without achylia show a relatively low incidence, whereas 
those with achylia show an incidence which is practically identical 
with that of the cases of pernicious anemia. In contrast to the 
classification of the cultures isolated from stools, less than one-half 
of the cultures from the gastric contents fell into the group, Para- 
saccharomyces A. 
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A comparison of the cultural findings of stool and gastric contents 
of identical cases should furnish evidence as to the reliability of the 
method. Both were cultured in 20 cases. In 4 cases the stools 
and gastric contents were negative, in 7 cases Parasaccharomyces «1 
was recovered from both, and Parasaccharomyces 13 was found in 
both in 1 case. Five cases gave various organisms other than 
Parasaccharamyces A in the gastric contents with negative stools. 
Inspection of the results seems to indicate that numerous yeastlike 
fungi, which are unable to survive passage through the intestinal 
tract, may be ingested with food and be recovered from the gastric 
contents. Assuming that this is true, the findings in 17 cases were 
in complete accord. In 2 cases Parasaccharomyces A was found 
in the gastric contents with negative stools, and in 1 case the reverse 
was true. 

Discussion. The outstanding feature of the results of stool 
culture is that Parasaccharomyces .1 was, with one exception, the 
only yeastlike fungus recovered on the first attempt and in appreci- 
able numbers. As has been mentioned before, members of this 
group could not be differentiated from Montlia psilosis, and Dr. 
Ashford has identified 6 representative strains as Monilia psilosis. 
Furthermore, these strains are apparently identical with Monilia 
albicans (Elder) and with 3 cultures isolated from thrush membranes 
and 1 from the sputum. In spite of the fact that large numbers of 
other genera were recovered, in several instances, from the gastric 
contents, corresponding strains were never found in stools obtained 
from the same individuals. This would seem to signifiy that 
Parasaccharomyces A for some unknown reason is peculiarly adapted 
for growth, or survival, in the intestinal tract. 

While it is true that the incidence of positive stool cutures is some- 
what higher in pernicious anemia than in a large group of miscellane- 
ous diseases, a similar increase was found in selected cases of severe 
anemia and gastric achylia, other than pernicious anemia. Although 
Baumgartner and Smith" recovered Monilia psilosis on first culture 
from the stools in 21 per cent of their cases of pernicious anemia, 
they found the same organism in 29 per cent of their cases with 
diarrhea. The fact that in this series only a small number of stools 
were cultured may explain the absence of positive cultures in normal 
individuals, for, in the group of miscellaneous disease, numerous 
cultures were obtained from cases in which the diagnoses—such as 
hypertension, bronchopneumonia, rheumatic heart disease, con- 
genital heart disease, and so forth—certainly did not indicate any 
abnormality of the gastrointestinal tract. 

This inability to differentiate between certain strains of yeast- 
like fungi isolated from the stools and gastric contents in various 
diseased and normal conditions of the gastrointestinal tract and 
strains of Monilia psilosis was experienced by Hannibal and Boyd.'® 
Seventeen strains isolated from the stools in diseases other than 
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sprue were apparently identical with 5 sprue strains. Kohlbrugge,’ 
in 1901, acknowledged that organisms similar to those found in 
sprue could be recovered from the stools in practically all cases 
with diarrhea, although they were never present in such large 
numbers nor could they be obtained from tongue scrapings. Ash- 
ford®® has found that 3.5 per cent of the normal population in 
Porto Rico are carriers. Anderson,“ on the other hand, claims 
that the yeasts isolated from cases other than sprue can be readily 
differentiated from Ashford’s strain. Boggs and Pincoffs*' studied 
a strain obtained from sputum which they considered to be indis- 
tinguishable from Monilia psilosis; and the biologic characteristics 
of cultures from thrush membranes and throats of diphtheria 
suspects obtained by Fineman*‘ coincide with those of Parasaccharo- 
myces A, 

It seems likely that the organisms, which in this work have 
arbitrarily been classified as Parasaccharomyces A, are of relatively 
common occurrence in the mouth and gastrointestinal tract, and 
that their presence has little, if any, clinical significance. In condi- 
tions of general debility, such as severe malnutrition in young infants, 
or cachexia, secondary to malignant disease, in older people, the 
normal defenses of the body are broken down and these yeastlike 
fungi are able to invade the oral mucosa, producing the typical 
membrane of thrush. Frequently similar membranes are found in 
the esophagus and stomach, rarely in the intestine, and occasionally 
the organisms are able to invade the blood stream and produce 
metastatic abscesses in various parts of the body. 

The fact that Askanazy™ has been able to demonstrate yeastlike 
fungi in the mucosa and submucosa surrounding gastric and duod- 
enal ulcers would seem to indicate simply a localized lowered resist- 
ance. There is really no more reason for considering the fungi of 
importance in the production of chronic ulcers than the various 
bacteria which are usually demonstrable in such lesions. In con- 
ditions of achylia a perfectly innocuous increase of the organisms 
in the gastric contents would be expected on account of the absence 
of the normal gastric secretion, which must possess some fungicidal 
properties. In diseases in general, either because of large numbers 
in the stomach, secondary to achylia, or because of debility, con- 
ditions may be more favorable for the growth, or survival, in the 
intestinal tract of this one large group of fungi, and one would reason- 
ably expect to recover them more frequently from the stools. 

A well-known point in regard to Monilia psilosis, which has been 
employed in differentiating this organism from other species of 
monilia and from other genera, is that rabbits are invariably killed 
by the intravenous injection of suitable amounts of culture. The 
most striking lesions found at autopsy are those of the kidneys, 
in whose cortices hundreds of miliary abscesses are found. 

The pathogenicity of all strains of Parasaccharomyces A, which 
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were tested in this respect, corresponds to that of Monilia psilosis. 
Four, isolated from routine cultures (2 cases of pernicious anemia, 
1 of typhoid fever and 1 of congenital heart disease), killed in 
doses ranging from 5 to 20 million per 1800 gm. body weight. The 
fatal doses of the 3 strains obtained from thrush membranes varied 
from 2 to 20 million, and those of 2 named strains of Monilia psilosis 
(Si., Wood, and No. 34a, Ashford) were 40 and 100 million, respec- 
tively.* Representatives of all the other groups containing 2 or more 
strains were, with one exception, apparently perfectly innocuous 
in doses as high as 100 million per 1800 gm. body weight. With 
this dose a strain (No. 130 G. C.) of Parasaccharomyces B, the 
group most closely allied to Parasaccharomyces A, was able to kill 
irregularly. Although 2 million per 1800 gm. body weight of a 
certain strain of Parasaccharomyces A will kill a rabbit, if injected 
intravenously, 100 million can be injected intraperitoneally without 
harm. ‘These experiments will be reported in more detail in a sub- 
sequent paper. 

The experiments briefly referred to above would seem to indicate 
that this group of yeastlike fungi is not particularly pathogenic 
for rabbits. The minimal lethal intravenous doses are relatively 
large and the invasive powers are very slight. This is further 
evidenced by the cause of death. As has been said, many miliary 
abscesses are always found in the kidney cortex. While it is true 
that similar abscesses are frequently found in other organs, they 
are never found as consistently or in such large numbers. For 
some unknown reason the organisms in the blood stream are appar- 
ently held back by the capillaries of the renal cortex more readily 
than by capillaries in other parts of the body. This blocking is 
followed by abscess formation and destruction of the surrounding 
renal parenchyma. If only a few abscesses occur, they increase 
in size up to a certain point and then heal with the formation of 
scar tissue. The uninvolved cortical tissue is able to carry on renal 
function perfectly. If, on the other hand, the abscesses are numer- 
ous, kidney function is so impaired that uremia ensues and the 
animal dies. The symptoms are always typically those of uremia 
—anuria, convulsions and marked increase in blood nonprotein- 
nitrogen (135 to 150 mg. per 100 ce. blood). No histologic evidence 
can be found which points to any cause for death other than this 
more or less mechanical interference with renal function. 

The other strains of fungi, which have been recovered, are appar- 
ently of but little importance. It is very well known that such fungi 
are widely distributed in Nature. They are frequently found on 
overripe or decaying fruit and other foodstuffs, and it is only 


* Although the date of isolation of these strains was not known, they must have 
been cultivated on artificial media for a much longer period of time than any of 
the other strains tested. This would probably account for the relatively large 
lethal doses. 
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natural that numerous strains should be recovered from the gastric 
contents, particularly in conditions of achylia, where the normal 
fungicidal acidity is lacking. Conditions in the small and large 
intestines, however, are such that they rarely occur in the feces, 
except in small numbers. Animal experiments seem to indicate 
that this group has little, if any, pathogenicity, at least for rabbits. 

It remains for the cryptogamist to decide whether or not these 
fungi, which have been recovered from a great variety of clinical 
conditions and have been grouped as Parasaccharomyces A, are 
identical with Monilia psilosig and the organism most commonly 
recovered from thrush membranes. This unity of species is cer- 
tainly indicated by the reported observations, but it is felt that the 
study has not been suffciently comprehensive to warrant final 
judgment. For the same reason, no species names have been 
given. Serial letters have been used merely to differentiate groups 
which are morphologically and culturally similar. It seems that, 
in the past, every yeastlike fungus isolated from the throat, sputum 
or stool has been given a new species name, without comparison 
with previous strains, and has been called ‘‘pathogenic”’ merely 
because it was recovered from a diseased condition and produced 
fatal lesions in rabbits on intravenous injection. This has led to 
marked confusion and duplication, and many of these so-called 
‘“pathogenic”’ fungi are undoubtedly purely secondary invaders. 

It has been impossible to confirm Wood's" findings— namely, that 
Monilia psilosis can be recovered from all cases of pernicious anemia 
and is never found in other diseases excepting sprue. These 
observations agree with those of Baumgartner and Smith." If 
the group, Parasaccharomyces A, is identical with Monilia psilosis, 
it seems likely that the latter is unimportant as an etiologic factor, 
not only in pernicious anemia, but also in sprue. Marked increase 
of the fungi in sprue in the gastrointestinal tract, secondary to 
debility, gastric achylia, or some other cause, might lead conceivably 
to the liberation of irritating or harmful toxins, but experimental 
work, to be subsequently reported, has failed to indicate the exist- 
ence of such toxins, either as exotoxins or endotoxins. 

Conclusions. 1. Cultures of stools and gastric contents from a 
variety of diseases have yielded numerous strains of yeastlike 
fungi. 

2. By far the majority of these strains, on the basis of similarity 
of morphologic and cultural characteristics, have been placed in the 
single species group, Parasaccharomyces A. 

3. The members of this large group cannot be distinguished from 
named strains of Monilia psilosis or from yeastlike fungi isolated 
from typical thrush membranes or sputum and are apparently of 
common occurrence in the human gastrointestinal tract. 

4. The two outstanding features of the correlation of cultural 
and clinical data are: (a) A higher incidence of yeastlike fungi in 
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the gastric contents from patients with gastric achylia, and (b) 
the failure to isolate species groups, ot her than Parasaccharomyces A, 
in appreciable numbers from the stools. 

5. The percentage isolations of Parasaccharomyces A from the 
stools and gastric contents in pernicious anemia were no greater 
than those in cases with severe anemia and gastric achylia, other 
than pernicious anemia. 

6. On the basis of these observations it seems likely that Monzlia 
psilosis is unimportant as an etiologic factor, not only in pernicious 
anemia, but also in sprue. 


Note.— We take this opportunity to express our appreciation to Prof. C. W 
Dodge, Department of Botany, Harvard University, for many helpful suggestions. 
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BRONCHOGRAPHY. 


INTRODUCTION OF lopIzED OIL INTO THE TRACHEOBRONCHIAL 
TREE BY THE “‘PasstvE”” Metruop. 


By Atton Ocusner, M.D., 
AND 


WELLWoop Nessit, M.D., 


THE UNIVERSITY OF WISCONSIN. 


Since the first attempt at bronchography which was done by 
Chevalier Jackson in 1905, at which time bismuth oxid was insuf- 
flated into the tracheobronchial tree through the bronchoscope, 
many substances have been used as contrast media. Jackson now 
employs bismuth subcarbonate powder and prefers to introduce it 
into the bronchus through the bronchoscope. Working experi- 
mentally, Springer, in 1906, used an iodoform and bismuth powder 
in dogs; Telemann in 1913 employed barium sulphate solution in 
rabbits. Following the therapeutic use of iodin, applied through the 
bronchoscope to bronchiectatic cavities, Yankhauer, in 1917, 
was able to obtain a radiographic outline of the cavity. Lynah 
and Stewart used an emulsion of bismuth subcarbonate and olive 
oil as a contrast medium. In 1919, Weingiirtner used anhydrous 
thorium oxydate in 3 patients. Bronchography, however, was not 
extensively used until Sicard and Forestier in 1922, working with 
Leroux, first introduced the iodized oil, Lipiodol, into the tracheo- 
bronchial tree. Since the introduction of this contrast medium, 
bronchography has been used much more frequently and more 
extensively. Quite recently Dyroff, a gynecologist, has advocated 
the use of a bromin combination in oil, which he terms “‘contrastol.”’ 

Many different methods have been employed to introduce these 
various contrast media into the tracheobronchial tree. Jackson 
originally used the bronchoscope for this purpose, and he, Clerf, 
Ballon, and other bronchoscopists still prefer this method of intro- 
duction. Most authors prefer the transglottic method, however. 
Sicard and Forestier, Besancon, Weil, Bernard and Azoula in France; 
Egan, Kovats, Abramowitsch and Tischomirow in Germany; 
Tagliabue in Italy; Moeller and Magnus, Danielson and Manfred 
and Grill in Sweden; Brunfin in America introduce a contrast 
medium by means of a laryngeal cannula. Lorey in Germany 
employs a rubber tube, on the end of which is a metal olive, which 
is introduced into the larynx. Lenk and Haslinger, Beck and 
Sgalitzer in Vienna, also, introduce a rubber tube into the larynx 
preparatory to the injection of an iodized oil. Wierig, in order to 
fill only a desired portion of the tracheobronchial tree, employs a 
tube similar to that used by Lorey. The metal olive, instead of 
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being left in the larynx, is introduced down into one of the primary 
divisions of the bronchi. Iglauer has recently described an ingeni- 
ous modification of an intubation cannula, which is inserted into the 
larynx and through which the contrast medium may be injected. 
Armand-Delille and his coworkers prefer the intercricothyroid 
method. They have devised a special needle, quite similar to a 
tracheotomy tube, which is especially useful in children. Sicard 
and Forestier occasionally employ this method, while Grady, Hed- 
blom and Head in this country and Guy and Elder in the British 
Isles prefer it. Caussade and Tardien, Pritchard and his coworkers 
favor the supraglottic method, which consists of introducing the 
iodized oil after anesthetization of the pharynx into the supraglottic 
region. Singer employs much the same procedure, but instead of 
anesthetizing the pharyngeal mucosa the tongue is pulled forcefully 
forward. 

While working under Professor Clairmont in Zurich, Switzerland, 
one of us observed a case which led to the “passive’’ introduction of 
contrast media into the trachea. A patient with carcinoma of the 
esophagus had a pharyngeal cocainization done preparatory to doing 
an esophagoscopy. Immediately following the esophagoscopy the 
patient was given a barium solution under the fluoroscope. Quite 
contrary to expectation, the contrast medium passed entirely into 
the larynx and trachea instead of into the esophagus. After a 
severe coughing paroxysm the entire solution was expectorated. 
The possibility of a perforation of the carcinoma into the trachea 
was considered, but it was ruled out by subsequent gastrointestinal 
examinations, esophagosco,y and bronchoscopy. It was then found 
that after complete anesthetization of the pharynx anything taken 
into the pharynx would pass into the trachea rather than into the 
esophagus. This method was described by Nather and Sgalitzer 
in 1925. Following this observation we have used this simple 
technique for the introduction of contrast media into the tracheo- 
bronchial tree, as described below. 

Technique. No preliminary medication is necessary. The 
patient is allowed to eat as usual. He is instructed to brush his 
teeth well and to use an antiseptic mouth wash. The anterior 
surface of both anterior faucial pillars is swabbed with a 10 per 
cent cocain solution. In less than 10 per cent of cases, it is neces- 
sary to anesthetize the posterior pharyngeal wall in addition to the 
anterior pillars. It is essential, however, not to get the anesthesia 
too deep in the region of the upper esophageal orifice. The degree 
of anesthesia is determined by the mobility of the larynx. As 
soon as the larynx upon attempted deglutition remains immobile 
the anesthesia is complete. This requires from one to three swab- 
bings with 10 per cent cocain solution. No adrenalin is used in the 
cocain solution, because only a temporary anesthesiais desired. 
The anesthesia obtained wears off within two to three minutes, 
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thus eliminating the danger of aspirating any other substance. 
Because of this only temporary anesthesia, it is essential to place 
the patient under the fluoroscopic screen immediately after the 
completion of the anesthesia. He is instructed to take the iodized 
oil (1 to 2 ounces), which is previously warmed, into his mouth. 
The head is tipped backward, and the body leaned slightly to the 
side which one desires to fill. In this position the patient is 
instructed to take short breaths, during which time the iodized oil 
is aspirated into the trachea. This entire procedure is done under 
the fluoroscope and the mode of filling of the tracheobronchial 
tree very carefully observed. We heartily agree with Lenk and 
Haslinger that the fluoroscopic examination in these cases is more 
important than the interpretation of the plates. During fluoro- 
scopy, the patient is turned in different directions, thus eliminating 
the possibility of making a false diagnosis of dilatation of the 
bronchial tree, due to the superimposition of two bronchi. Occa- 
sionally one finds that the alveoli fill so quickly that a haziness, which 
obscures the underlying bronchial picture, is produced (Fig. 6). In 
this way a bronchial dilatation may be overlooked if the Roentgen 
ray plate alone is relied upon. 

Reactions. ‘The patient’s reaction to this procedure varies with 
the pathology encountered. An individual with a perfectly normal 
tracheobronchial tree possessing a normal cough reflex will cough 
as soon as the iodized oil reaches the first primary divisions of 
the bronchi. This cough reflex can be easily controlled, however, 
by the “passive” introduction of 3 per cent novocain solution, as 
advocated by Sicard and Forestier. Those individuals, however, 
who present pathology in the tracheobronchial tree, especially those 
having large amounts of secretion, act quite differently. The 
tracheobronchial tree is accustomed to the presence of a large 
amount of secretion, so that the normal cough reflex is lost. In this 
type of case the iodized oil enters the tracheobronchial tree and 
causes no disturbance whatever, aside from an occasional slight 
dyspnea, which is only temporary. We have noticed no other 
reactions. We now use about 4 cc. of a 3 per cent novocain routinely 
before introducing the contrast substance because in this way in the 
patient with a normal cough reflex an anesthesia is produced. In 
the individual whose tracheobronchial tree is filled with secretion 
the anesthetic solution is enough to cause an overflow which results 
in a cough emptying the tracheobronchial tree. In our series of 
over 700 cases, we have never noticed any signs of cocain intoxication 
following the anesthetization of the pharynx, even though we have 
been constantly on the lookout for it. 

If the filling of an upper lobe is desired, the above technique is 
carried out, but the patient is seated before the fluoroscope and as 
soon as the iodized oil is seen entering the trachea he is tipped to 
the affected side to a position in which the shoulders are lower than 
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the pelvis. In this position, the oil flows by gravity and is aspirated 
into the upper lobe. Stereoroentgenograms should be made imme- 
diately after the completion of the fluoroscopic examination, not for 
diagnosis but for confirmation and record. 

Physiology. Swallowing is a reflex act. The first portion is 
voluntary, whereas the remaining portion is involuntary. Following 
mastication, the food is thrown into the pharynx by the elevation of 
the tongue, which is a voluntary act. When the food passes the 
fauces, it initiates an impulse which is responsible for the involun- 
tary or reflex act of swallowing. Centripetal impulses are carried 
to the medulla and centrifugal impulses are in turn carried back to 
the pharynx from the medulla. A contraction of the pharyngeal 
muscles is thus brought about. Coincident with this phenomenon 
there is an elevation of the larynx to a position beneath the base 
of the tongue so that the superior laryngeal opening is protected 
by the epiglottis and the base of the tongue (Fig. 1). According 
to Killian, there is a normal tonicity of the upper esophageal orifice 
which becomes relaxed during deglutition, as a result of an inhibitory 
impulse supplied to it. Thus, when food enters the pharynx, the 
reflex act of swallowing is instituted, the pharyngeal muscles con- 
tract, the larynx becomes elevated to a point of safety, and the 
tonically contracted esophageal orifice becomes relaxed. If a 
sensory anesthesia of that portion of the pharynx where this reflex 
act is instituted is produced, a substance passing into the pharynx 
will not initiate the reflex of swallowing. This we do by the cocain- 
ization of the anterior faucial pillars. Following the anesthesia 
as described above, the oil in passing into the pharynx, which is 
a region common to both the respiratory and digestive tracts, 
does not initiate the act of swallowing; the larynx does not move 
upward to a point of safety beneath the epiglottis and tongue; the 
upper esophageal orifice does not become relaxed, so the iodized oil 
can enter the only one remaining opening—the larynx. As brought 
out previously, it is essential not to anesthetize the pharynx too 
completely, especially not in the region of the esophageal orifice, 
as the relaxation of an esophageal orifice can thus be produced. 

Uses of Bronchography. ‘The diagnostic possibilities of broncho- 
graphy have been repeatedly emphasized. Yet because of the 
complexity of the methods employed in introducing the contrast 
media into the tracheobronchial tree, the procedure has been used in 
comparatively few and selected cases. Those individuals with 
chronic pulmonary symptoms have been given the benefit of this 
diagnostic procedure in the past, only if their symptoms were severe 
enough to warrant employing formidable procedures. A large group 
of cases presenting symptoms of a chronic infection of the respiratory 
tract have been allowed to go on, because the physician in charge 
did not consider the symptoms severe enough to justify such a 
procedure. On the other hand a large number of patients who were 
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too ill to be subjected to any operation which might cause a pro- 
gression of their pathologic process have been denied the advantage 
of a positive diagnosis which is very often made possible by bron- 
chography. As a diagnostic procedure, bronchography is most 
useful in the early obscure pulmonary conditions. In the advanced 
forms it may be used confirmatively but it is usually not necessary 
to make a positive diagnosis. A good history and physical examina- 
tion will most commonly accomplish this. Bronchography is of 
greatest value in the early chronic pulmonary conditions, such as 
chronic bronchitis, recurrent bronchitis. etc., in which the exact 
etiology is not known. We have found a surprisingly large number 
of bronchiectases in individuals who have no history or positive 
physical or Roentgen ray findings typical of this condition. ‘They 
are young students who are apparently well but do suffer from 
recurrent colds. 

Case Reports. Cask I.—I. Z., female student, aged twenty-five 
years, was first seen in the student clinic on October 30, 1925. She 
gave a history of having had recurrent attacks of bronchitis; other- 
wise has been perfectly well. 

November 28, 1925. Caught cold. Acute bronchitis. 

January 9, 1926: Pain and stiffness in the back of the neck. Had 
noticed some pain in the right side of the chest, especially when lying 
on that side. 

March 3: Acute bronchitis, which responded well to medical 
therapy. 

April 15: Cough was more marked. 

October 12: Acute bronchitis. 

October 20: Bronchography, left lower lobe bronchi filled. 
Definite saccular dilatation (Fig. 2). 

November 1: Patient felt very much improved. Sputum was 
about the same in amount but was expectorated more freely. 

November 8: Coughed only once or twice in twenty-four hours. 
No morning cough. 

November 17: Had gained 3 pounds in weight. Cough and 
sputum had decreased. Right lower lobe filled with iodized oil. 
Definite saccular dilatation (Fig. 3). 

December 8: Slept all night without coughing. Coughed only 
at noon. 

December 15: Bronchography left lower lobe. 

January 5, 1927: Bronchography right lower lobe. Improve- 
ment was continuing. 

March 18: Bronchography right lower lobe. 

April 8: Left lower lobe filled with iodized oil. 

May 6: Right lower lobe filled. Felt fine. Was carrying all 
her work in the university and in addition serving in the capacity 
of policewoman. 
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CasE II.—k. M., female, student, aged sixteen years, first seen 
in the student clinic on September 27, 1926. She gave a history of 
having had chronic bronchitis for years. Never had been incapaci- 
tated, however. Was able to carry on her school work perfectly 
satisfactorily. 

November 3, 1926: Acute bronchitis. 

December 3: Acute exacerbation of chronic bronchitis. 

February 11, 1927: Bronchography, according to the passive 
technique. Fusiform and saccular dilatation of the proximal bronchi 
of the right lower lobe (Fig. 4). 

February 25: Bronchography, left lower lobe. Normal tracheo- 
bronchial tree. 

March 11: Patient was considerably relieved. Coughed only 
in the forenoon. Slept better. Had more pep than before. Right 
lung filled with iodized oil. 

April 1: Improvement continued. Bronchography right lung. 

April 29: Had no cough. Slept well. Bronchography, right 
lower lobe. Dilatation of bronchi was much less. 

Comment. Both of these patients were young adults in appar- 
ently good physical condition. Neither their history, physical 
findings, nor roentgenograms of the chest would have suggested a 
diagnosis of bronchiectasis. Both have a marked dilatation of the 
tracheobronchial tree. 

Every individual who has recurrent attacks of “bronchitis,” 
“chronic bronchitis,” or a suspected pulmonary tuberculosis with 
negative sputum should be given the advantage which this diagnostic 
procedure offers, providing, the procedure can be carried out in such 
a way that it is neither deleterious nor unpleasant for the patient. 
The “passive” introduction of contrast substances into the tracheo- 
bronchial tree is neither unpleasant nor strenuous for the patient. 
In none of our cases has a single patient objected to a refill. How 
often can this be said of the other procedures? 

Equally as important as the diagnostic value of introducing iodized 
oil into the tracheobronchial tree are the therapeutic effects obtained. 
This fact has been recognized by many observers (Lenk and Has- 
linger; Moeller and Magnus; Sgalitzer; Abramowitsch and Ticho- 
merow; Armand-Delille and Gelston; Grady; Sicard and Forestier; 
Lorey; Danielson and Manfred; Nicaud and Dollfus; Besancon, 
Weil, Bernard, and Azoulay; Jacoboeus; Fiessinger and Lemaire; 
Pritchard, White and Gordon). 

Archibald and Brown deny that the intratracheal introduction of 
iodized oil has any therapeutic effect. As they employ the broncho- 
scopic method of introducing the iodized oil it can readily be seen 
that a repetition of the procedure would probably be objected to by 
the patient. While a single introduction of oil is often of a distinct 
benefit to a patient suffering from a chronic suppurative process in 
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Fic. 1.—Showing elevation of the larynx during deglutition. The diagram is 
not absolutely correct, in that during rest the upper esophageal orifice is tonically 
contracted From Starling 
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Fic. 2.—I. Z. Bronchography left lower lobe. Definite cylindrical and saccular 
dilatation. 
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Fig. 3.—I. Z. 


Bronchography right lower lobe. 
dilatation. 


Immense saccular and cylindrical 


chitis. 


Fic. 4.—K. W. 
proximal bronchi. 


Bronchography, right lower lobe. Distinct saccular dilatation 
Patient presented no other symptoms aside from chronic bron- 


Fic. 5.—Roentgen ray of chest shows marked pleural thickening, left lower. Some 
hilum increase. 


Fig. 6.—O. F.: Bronchography, left lower lobe. Under fluoroscope a definite 
cylindrical dilatation could be made out. From the Roentgen ray plate, however, 
it would be impossible to make a diagnosis of bronchiectasis because of the thickened 
pleura and the presence of the iodized oil in the alveoli. 
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the lung, the best results are obtained after repeated introductions. 
We have invariably noted a marked improvement in the patient's 


DEC. JAN MARCH 
3 5&5 7 9 11 13 15 17 19 21 23 25 27 29 31/2 4 6 8 10 12 14 16 18 20 22 2% 7 
= 
LS 
> 
320 
300 
280 
200 
+ > 
OF NR. 6540 
SPUTUM IN CCM 
| IN POUNDS | 
200 
180 
100 
140 
170 120 
165 100 
160 
155 W 
150 
= 
145 
140 0 


Fie. 7.—O. F. Graphic representation of decrease in sputum and increase in 
weight following repeated injections of iodized oil into the tracheobronchial tree. 


condition following the therapeutic introductions of iodized oil. 
This improvement is evidenced by decrease in cough and the amount 7 
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of sputum, increase in appetite, decrease in the number of organisms 
in the sputum, gain in weight, loss of tired feeling, ability to sleep 
well, and the return of temperature to normal. ‘The following case 
will illustrate the therapeutic effect. 

CasE III.—O. F., male, aged forty-nine years. Admitted to 
Wisconsin General Hospital, November 24, 1926. In May, 1926, 
the patient had had an influenza followed by pneumonia in the left 
side. An empyema developed, which necessitated a rib resection. 
While the wound was draining, he “caught cold.’ Following this, 
he coughed a great deal, expectorating large amounts of mucopuru- 
lent sputum. Cough and expectoration continued up to the time 
of admission. 

Physical examination was negative except for the following points. 
The left chest lagged definitely. Expansion was markedly diminished 
on the left side, most marked at the base. There was dullness below 
the third rib anteriorly on the left. Breath sounds were diminished 
over lower part of left lung. No rales were audible. 

Stereograms of the chest showed the heart displaced to the right. 
Below the left second interspace was a flocculent increase in density, 
which became more marked as the base was approached and 
assumed a homogeneous quality (Fig. 5). 

November 30: Bronchography according to the “passive” 
technique. Under the fluoroscopic screen a definite saccular dilata- 
tion of the terminal bronchi was visible. Roentgenogram did not 
confirm this finding because of the haziness produced by the iodized 
oil in the alveoli and the shadow produced by the thickened pleura 
(Fig. 6). 

The course in the case is shown graphically in Fig. 7. 


Summary. 1. Bronchography is a well recognized and invalu- 
able procedure in diagnosing many obscure pathologic conditions 
of the tracheobronchial system. 

2. Because of the complexity of the methods employed in intro- 
ducing contrast substances into the tracheobronchial tree, broncho- 
graphy has had a rather limited application in the past. 

3. The “passive” introduction of contrast media into the tracheo- 
bronchial tree extends the application of bronchography to a much 
larger group of cases, because of its simplicity and because it is 
neither unpleasant nor dangerous to the patient. 

4. Contrast substances should be introduced into the tracheo- 
bronchial tree under the fluoroscope and observed fluoroscopically. 
The “passive” introduction of these substances especially favors 
fluoroscopic observation. : 

5. Bronchography is especially indicated in those cases presenting 
chronic pulmonary symptoms and should not be denied a patient 
who is suspected of having tuberculosis. 
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6. In a series of over 700 cases no untoward signs or symptoms 
have been observed following a bronchography obtained by the 
“passive” introduction of contrast substances into the tracheo- 
bronchial tree. 

7. The introduction of iodized oil into the tracheobronchial tree 
has a decided therapeutic effect in cases of chronic pulmonary 
infections. 
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THE association of lenticular opacities with muscular spasms has 
been recognized for many years. In 1872, Logetschnikow,' reporting 
bilateral cataracts in a series of 15 patients with generalized con- 
vulsive seizures, the precise nature of which was not stated, expressed 
the opinion that the cataracts were due not to the convulsions them- 
selves, but to some underlying condition. Schmidt-Rimpler* in 
ISS83 again called attention to this coincidence. Of 27 young and 
middle-aged patients with bilateral cataracts, 4 were found to 
suffer from ‘‘epileptic seizures,’’ while 2 others furnished a history 
of “hysterical spasms.”” Thus 6 of the 27 patients were found to be 
subject to muscular spasms, concerning the exact nature of which, 
little information is available. In a brief note published subse- 
quently during the same year, this author reported a personal com- 
munication from Saemisch’ to the effect that in middle-aged patients 
with bilateral cataracts, he had succeeded for many years in eliciting 
a history of muscular spasms. Teplaschin‘ several years later, in 
describing 27 cases of bilateral cataracts following an epidemic of 
ergot poisoning, emphasized their exclusive incidence in the convul- 
sive form of the disease, and a similar observation was reported 
during the following year by Kortnew.' The close resemblance of 
some forms of ergot poisoning to the picture of tetany (Fuchs,‘ 
Biedl’) suggests that a number of the cases reported by Teplaschin 
and Kortnew may have been instances of endemic tetany. 

An extensive literature has since accumulated, concerning the 
coincidence of tetany and lenticular opacities, a literature which 
deals chiefly with the so-called spontaneous or idiopathic form of the 
disease. Meinert® in 1887 reported a case of bilateral lamellar 
cataracts associated with recurrent attacks of tetany during several 
pregnancies. <A case of bilateral cataract with spontaneous tetany, 
unassociated with pregnancy was recorded in 1891 by Bernhardt,’ 
and further instances of this kind have been described by Logetsch- 
nikow,'® Wettendorfer,"' Peters, Freund," Sperber,'* Zirm,'° 
Schoenborn,'® Cantonnet,'’ Hesse and Phleps,'* von Rutich,!* Spinn- 
hirny and Reys,”° and others. Of particular interest is the apparent 
relationship of the idiopathic tetany of childhood and juvenile 
cataract. Peters®' (1901) observed lenticular opacities in 4 cases of 
tetany in children aged three, four, seven and eight years, and 
stressed the importance of tetany rather than rickets in the produc- 
tion of these changes. These views were later supported by Hesse 
and Phleps, who found evidences of tetany in 35 of the 45 patients 
of various ages with lamellar cataracts studied, while rachitic 
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changes were found in only 6. Eight patients in the series were 
under ten years of age, and in 6 of these, evidences of latent tetany 
were elicited. 

Cataracts following parathyreoprival tetany have repeatedly 
been observed, both experimentally and clinically. Erdheim,” 
in 1906 reported the first experimental cataracts of this variety on 
record, discovered during the course of chronic tetany in a rat six 
months after parathyroidectomy. Similar changes were soon 
observed in parathyroidectomized rats by Pfeiffer and Mayer,” 
Possek,** and Adler and Thaler.** The last-named authors worked 
with pregnant parathyroidectomized animals. More «recently 
Hayano*® studied the eyes of young parathyroidectomized rats, 
and in almost all cases, observed the appearance of opacities within 
a few days after operation. These appeared first in the center and 
soon extended as radiating streaks, to involve the entire lens. 
Similar observations have been made by Hiroishi?* who carefully 
studied the lenses of parathyroidectomized adult rats and observed 
opacities as early as the sixth day. These changes were the most 
constant evidences of parathyroid deficiency encountered and 
occurred in every case in which a complete extirpation had been 
performed. 

In the dog, few observations of this association have been recorded 
because of the difficulty of maintaining a state of chronic parathy- 
roid deficiency previous to the recent introduction of methods for 
the control of tetany. Possek,** previous to the development of 
such methods, studied the eyes of sixteen dogs dying in tetany in 
from twenty-six to one hundred and seventy-two hours after opera- 
tion, and observed definite changes in the ciliary body, iris and 
cornea. In addition, a conjunctivitis and inflammation of the lid 
margins were frequently observed, recalling the changes noted 
many years previously by Gley and Duvigneau.2? No mention 
was made of histologic changes of the lens, however, and careful 
ophthalmoscopic examination of six animals revealed no striking 
changes. Edmunds,?* in 1915, recorded the first actual observation 
of parathyreoprival cataract in the dog. Bilateral opacities were 
discovered in an animal kept alive for twenty-three months by the 
administration of milk and calcium lactate. Death occurred in 
tetany several days later. In 1923, Luckhardt, and Blumenstock,”® 
described bilateral cataracts in dogs kept alive eight months or 
more by injection of Ringer’s solution and the oral administration 
of calcium lactate. Stimulated by this observation, Dragstedt, 
Sudan, and Phillips,?° discovered cataracts in six parathyroidec- 
tomized animals in which tetany was being controlled by the 
administration of calcium lactate or by measures calculated to 
check intestinal putrefaction. These changes appeared three to six 
months after extirpation, and led in some cases to the formation of 
total opacities, 
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Parathyreoprival cataracts in human beings, following thyroidec- 
tomy, have been described in scattered reports beginning in 1888 
with that of Landsberg.*' Recently Greppin‘’ collected 18 cases 
of this variety from German literature and has added one of his 
own. It is interesting to note that the 18 cases occurred in the total 
of 33 cases of postthyroidectomy tetany of long standing, which 
had been reported in German publications from 1880 to 1921—an 
incidence of over 50 per cent. To Greppin’s list may be further 
added Jeremy's case,“' (the only one thus far reported in the English 
literature); 12 cases reported in German since the publication of 
Greppin's paper, 4 by Kniisel,‘* 2 by Heine,*® 6 by Kast;* and the 
following 2 cases recently observed in the private practice of Dr. 
H. M. Richter: 


Case Reports. Case 1.—M. C., housewife, aged twenty-three years, was * 
first seen on March 4, 1926. Sixmonths previously (in October, 1925) a radical 
thyroidectomy had been performed elsewhere for a thyrotoxicosis of four 
years’ standing. Immediately following the operation, there was a complete 
aphonia, with some inspiratory stridor. During the first few postoperative 
days, slight sensations of numbness and tingling were experienced in the 
fingers, and soon after leaving the hospital, the patient began to complain of 
transient stiffness of the fingers and hands. After about three months her 
voice gradually returned, but the inspiratory stridor increased in severity. 
At about this time typical carpopedal spasms, at times associated with 
generalized spasticity and marked respiratory difficulty, began to occur 
at intervals of one or two weeks. These attacks lasted for several hours. 
Several days before the first office visit there had been a particularly severe 
generalized convulsive seizure, this time with a few moments of unconscious- 
ness. About five weeks previous to this attack, it had been noticed that the 
scalp hair was becoming thin and short and soon there was a rapidly develop- 
ing alopecia. At the same time the toe and finger nails became friable, 
although none was shed. 

On examination, the patient was a calm, well-nourished young woman of 
poor intelligence, with no evidences of thyroid toxicity. There was a marked 
respiratory stridor, aggravated by physical and mental effort. The scalp 
hairs were thin, short and scanty, so that in places the scalp was almost 
bare. Except for a moderate amount of repair work, the teeth showed 
no abnormalities. The nails appeared normal. Chvostek’s sign was mark- 
edly positive on both sides. Trousseau’s sign was positive bilaterally after 
less than one minute of compression. 

Laryngoscopic examination by Dr. J. Gordon Wilson revealed a bilateral 
abductor paralysis, the cords being separated by only a small slit. 

The blood calcium was 9 mg. per 100 cc. of serum. A basal metabolic 
rate determined a few days later was +3. 

A meat-free diet was prescribed, with 8 drams of calcium lactate and 1 
ounce of lactose daily. In two weeks Chvostek’s and Trousseau’s signs were 
still strongly positive, and accordingly her calcium and lactose intake was 
doubled. The blood calcium at this time was 10.5 mg. Several days later 
there was a most severe generalized convulsive seizure, but during the fol- 
lowing month there were no active manifestations of tetany. At the end of 
this time, during a menstrual period, there was another severe attack, and 
for several days the usual measures were supplemented by injections of 
parathormone. It was learned that the patient had not been adhering to 
her prescribed régime. 
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At about this juncture, for the first time, she casually complained of 
slight blurring of vision, which had begun to manifest itself four months 
previously and was gradually increasing. She was not seen again until 
June 29, 1927, two months later. During the interval she had faithfully 
taken 6 drams of calcium lactate and 4 ounces of lactose daily, and had 
strictly eliminated meat from her diet. Numbness, tingling and stiffness 
of the extremities had been almost entirely absent. The scalp hair was 
rapidly growing longer and more abundant. The diminution of vision 
complained of at her previous visit had, however, steadily progressed and 
was now particularly marked on the left side. The following eye find- 
ings were recorded at this time by Dr. L. Bothman: “Both lenses have 
diffuse granular ——— throughout, especially dense in the center of the 
left lens. Under homatropin, 0.6 vision is obtained in the right eye, and 
only perception of light in the left. Light projection behind the cataract 
is good and the right disk and fundus are normal by the indirect method. 
The left fundus is not made out because of dense opacities.”’ 

During the subsequent few months the patient was seen at irregular and 
infrequent intervals. The clinical course during this time was one of gradual 
general improvement. The dose of calcium lactate was reduced to | dram 
daily, lactose was omitted and proteins were gradually added to her diet. 
With this régime no active manifestations of tetany, except for an occasional 
numbness in the fingers, were experienced. The impairment of vision 
nevertheless slowly progressed. 

On January 2, 1927, the following findings were reported: There was a 
marked inspiratory stridor. The scalp hair was dense and soft, although 
still rather short. In spite of the absence of manifest symptoms of tetany, 
Chvostek’s sign was very strongly positive. A cathodal opening contrac- 
tion was obtained with a current of about 2.5 ma. The toe and finger nails 
showed no definite changes. The cataract on the left had advanced suffi- 
ciently for extirpation, but this had been refused, as had operative inter- 
ference to relieve the respiratory difficulty. 


Case II.—G. D., housewife, aged twenty-seven years, was first seen on 
May 22, 1923, presented a history of thyrotoxicosis of three years’ duration, 
which Roentgen ray therapy had failed to affect materially. On May 24, 
1923, a subtotal thyroidectomy was performed by Dr. H. M. Richter. The 
immediate postoperative course was satisfactory, but an examination on 
July 11, 1923 revealed definite evidences of residual toxicity. In March, 
1924, the patient became pregnant, and a normal child was born in October, 
1924. During this pregnancy, toxic manifestations had almost entirely 
subsided, but several months later, they recurred. On April 10, 1925, the 
patient was reoperated upon, a moderate amount of residual thyroid tissue 
being removed, with prompt and lasting subsidence of toxicity. Two 
weeks after this operation, however, she began to complain of numbness 
and tingling in the fingers and toes, and of a sensation of stiffness about the 
lips. On examination, Chvostek’s and Trousseau’s signs, which had been 
negative before the operation, were found to have become strongly positive. 
During the following week, on a diet restricted in proteins, some numbness 
and tingling persisted, and there were occasional carpopedal spasms. On 
calcium lactate, 1 ounce, and a meat-free diet, active manifestations of 
tetany were controlled, except for slight numbness and tingling. Chvostek’s 
and Trousseau’s signs remained positive. However, the régime prescribed 
was not strictly adhered to, calcium lactate and lactose being frequently 
omitted for weeks or even months. 

During the first eighteen postoperative months, carpopedal spasms still 
occurred during such periods. But during the following six months, com- 
plete omission of calcium and lactose were attended only by slight tingling 
and numbness, always promptly relieved by a return to a strict régime. 
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Thus the course of the parathyroid deficiency itself was one of distinct 


gradual improvement. 
calcium or lactose had been taken for some weeks. 


When the patient was seen on April 25, 1927, no 


Chvostek’s sign was 


only feebly positive Erb’s sign was negative, and there were no subjective 
symptoms of tetany. 


CASES OF CATARACT DEVELOPING AFTER THYROIDECTOMY. 


Author. 


Landsberg 
von Eiselsberg 


Hoffman 
Schiller 
Westphal 


Wagenman 
Koenigstein 
Possek 
Purtscher 
Vogt 


Jeremy 
Hammerschmidt 
Jaeger 

Pamper! 


Eiselsberg 


Sidler-Huguenin 
Greppin 
Knuesel 


Heine 


Kast 


Present cases 


Year of 


publi- 
cation 


1892 


1897 
1899 
1901 


1902 
1907 
1907 
1909 
1911 


1919 
1919 
1920 


1921 
1921 


1922 
1923 
1924 


1925 


1927 


Age 
of pa- 
tient 


36 
36 
Not 
stated 
40 


Sex. 


F. 
M. 


4 


4 


Time of onset after opera- 
tion.* 


1 year 

Cataract removed after 
l year 

6 months 

6 months 

4} years 

? 

5 years 

4 months 

Several days (?) 

Observed 20 years after 
operation. Time of 
onset not known 

3 months 

22 months 

6 months 

5 years 

8 months 

1l years 

7 years 

1 vear 

3 months 

4 to 5 months 

7 years 

Positive slitlamp find- 
ings. No visual! dis- 
turbance 

20 months 

8 months 

20 years (?) 

Several months 

2 years 

13 years 

3 years 

2 years 

4 months 

10 years 

2 months 

1 year 


Hair 
changes. t 


Nail 
changes. t 


* In most instances, the period recorded represents the time of onset of definite 
visual disturbance referable to the cataracts. 
Tt The negative sign usually indicates that no mention has been made of the changes 


in question. 


In a few instances their absence is explicitly stated. 


In April, 1926, about a year after her second operation, the patient began 
to complain of blurring of vision in both eyes. This was slowly progressive. 


On April 19, 1926, fourteen months postoperatively, an ophthalmological 
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examination by Dr. J. Lebensohn revealed bilateral perinuclear opacities, 
more extensive on the right side. The visual disturbance gradually increased 
and continued to increase in spite of the definite diminution in the degree 
of parathyroid deficiency. On April 19, 1927, an examination by Dr. 
Lebensohn revealed an increase in the opacities in both lenses. The condi- 
tion was now accompanied by lenticular swelling, which had induced myopia 
for distance. On May 13, 1927, Chvostek’s and Trousseau’s signs were 
again definitely positive. The patient had been freely breaking her régime. 
During the following month, on small amounts of calcium lactate and a 
strictly meat-free diet, Chvostek’s and Trousseau’s signs remained nega- 
tive. No definite change in vision occurred in this interval. At this time 
(June 13, 1927) the patient was put on parathormone, 1.5 ec. every other 
day. The meat-free diet was continued. Under these conditions, she has 
remained free of all evidences of increased neuromuscular excitability. Dr. 
Lebensohn, however, reports that the lens changes continue to advance. 


Discussion. It will be noted that 30 of the 34 cases tabulated, 
occurred in females, a preponderance which is probably due partly 
to the higher incidence of goiter and hence of thyroidectomy in 
women, and partly to the higher susceptibility of this sex to tetany, 
particularly during menstruation, pregnancy and lactation. As a 
rule, the cataracts were discovered within the first two years after 
operation. In Purtscher’s case,** although rapid diminution of 
vision occurred several days postoperatively, no statement is made 
as to the observation of lens changes at this time, although seven 
months later there were extensive bilateral cataracts. It seems 
unlikely that the early diminution of vision was due to such changes, 
although Freund has described 2 cases of endemic tetany in which 
lenticular opacities appeared to develop within several days after 
the onset of manifest symptoms and a similarly rapid appearance 
of such lesions has been observed by Hayano and Hiroishi in rats. 
On the other hand, it is noteworthy that in many of the cases 
tabulated, the cataracts were not discovered for a period of years 
following operation. In Vogt’s case,*® for instance, lens changes 
were first recognized after twenty years had elasped. Definite 
carpopedal spasms had occurred throughout this period. One sus- 
pects that the relationship of opacities discovered after such an 
interval, to a thyroidectomy performed years previously, has fre- 
quently been overlooked. It is furthermore quite possible that a 
systematic ophthalmologic examination in all cases of postoperative 
tetany would reveal a much earlier appearance, and higher incidence 
of such alterations. Kniisel** has recently called particular atten- 
tion to the value of the slit lamp for this purpose and has pointed 
out that characteristic lesions may be demonstrated by its use even 
in the absence of visual disturbances, a fact illustrated by this 
author’s first case in the table. 

The precise nature of the lens changes occurring in tetany will 
not be discussed here. The cataracts which have been observed 
have practically always been bilateral and in the great majority 
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of cases have been of the lamellar or perinuclear variety, becoming 
total cataracts similar to those arising from other causes, when the 
process has reached maturity. Anatomic studies of such opacities 
have been recorded by Peters in cases of endemic tetany, and by 
Possek in the experimental tetany of rats. 

These lenticular lesions together with changes affecting various 
other ectodermal derivatives constitute the so-called ‘‘trophic” 
disturbances of chronic tetany. The hair changes and perhaps the 
friability of the nails described in the first case are to be regarded 
as manifestations of this character. The hair changes associated 
with tetany may range from a simple thinning of the scalp hairs to a 
complete generalized alopecia. In Adler and Thaler’s experiments 
on pregnant rats, an alopecia regularly preceded the active manifes- 
tations of tetany and was regarded as a reliable indication of the 
approach of spastic and convulsive phenomena. In the present 
case, the regrowth of hair served as a striking index of the patient’s 
clinical improvement. The nail changes taking place in chronic 
tetany were first described by Herard®® (1843) in the severe endemic 
form of the disease and have been noted in various forms of tetany, 
clinical and experimental. All degrees of derangement, from slightly 
increased friability and grooving, to extensive necrosis with repeated 
complete shedding and regrowth have been observed. No tooth 
changes have been described in human postoperative tetany, and 
none was found in either of the present cases. However, charac- 
teristic alterations of dentition and enamel defects have been noted 
in the tetany of children, and Erdheim and others have described 
extensive enamel defects in rats. 

Both hair and nail changes were found in 7 of the postoperative 
cases here tabulated, while alopecia alone occurred in 2. 

As to the etiology of the cataracts of tetany, little information is 
available. While, in a great majority of the cases recorded, actual 
generalized convulsions have occurred, such phenomena cannot 
be regarded as essential to the development of the cataracts. No 
mention of epileptiform seizures is made in several of the post- 
operative cases tabulated and none took place in the second case 
here reported. Hiroishi pointed out that opacities were found in 
some of his rats in the absence of clonic spasms or generalized con- 
vulsions. Little is known regarding the immediate pathogenesis 
of these lesions. Peters,*' who has written extensively on the sub- 
ject, early attributed their development to a ciliary muscle spasm, 
This theory was soon abandoned and the notion substituted for it 
that the lens changes were the result of the selective action of toxins 
on the epithelium of the ciliary body, producing in this way an 
increase in the protein and inorganic salt content of the aqueous 
humor, to which the lens alterations were considered directly due. 
Support for these views was sought in studies made upon experi- 
mentally produced naphthalin cataracts in rabbits, which are said 
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to resemble structurally the cataracts of tetany. (Peters and 
Possek). Peters’ conclusions have been vigorously opposed by 
Leber,” Possek** and others, the details of which controversy need 
not be considered here. The opinion is repeatedly expressed in 
some of the older as well as in the more recent literature (e. g. Luck- 
hardt and Dragstedt) that the lenticular damage is produced by 
the action of toxins upon the lens epithelium, but the acceptance 
of these views must be deferred until more precise information has 
become available regarding the nature of these substances. Stoelz- 
ner,** in a series of experiments, sought to enlist the occurrence of 
tetany cataract to the support of his calcium poisoning theory of 
tetany. His experiments were followed by those of Nelson.** The 
opacities produced by these authors by the immersion of extirpated 
lenses in inorganic solutions, developed most readily in the presence 
of calcium salts, in all probability because of the hygroscopic prop- 
erties of these substances. Burge®*: °* demonstrated an increase in 
the calcium content of senile cataractous lenses from the almost 
negligible amount found in normal lenses to 12.5 per cent of the 
total ash. A smaller increase was found in the magnesium and 
sodium content. On the basis of these facts, he immersed isolated 
lenses in solutions of calcium chlorid, sodium chlorid, and potas- 
sium chlorid. Opacities were readily produced by solutions con- 
siderably stronger than might possibly be encountered in living 
animals. It was found, however, that opacities could be produced 
by considerably weaker solutions of the same salts if the lenses 
were subsequently exposed to ultraviolet radiation. The possible 
relationship of these facts to the occurrence of cataracts in tetany 
is not discussed. Recently Greenwald*’ has presented evidence to 
the effect that in the absence of the parathyroids there is an exten- 
sive deposition of calcium, probably in the form of calcium phos- 
phate, in the tissues, and has suggested the possibility that ‘‘the 
cataracts so frequently observed in parathyroidectomized dogs and 
in cases of tetany in man may be due to a deposition of calcium 
phosphate in the lens.’’* 

It is noteworthy that in the first case here reported the lenticular 
changes were progressive in spite of the general improvement, as 
shown by the regrowth of hair and by the reduction in the amount 
of calcium required to prevent the development of active manifes- 
tations. One is inclined to infer either that these progressive changes 
constituted the gradually maturing end results of active lenticular 
injury earlier in the disease, or that the lens epithelium was more 
sensitive to the injurious influences at work, than the hair. That 


* Since this article was sent to press, Eiseman and Luckhardt™ have reported an 
investigation of the factors responsible for cataracts in tetany. Artificially induced 
convulsions, depression of the blood calcium by the injection of oxalates and phos- 
phates, elevation of the blood phosphates and injections of calcium lactate and 
sodium bicarbonate all failed to produce lens alterations. 
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the lens is not invariably more sensitive than other ectodermal 
derivatives is demonstrated by the fact that both clinically and 
experimentally hair and nail changes have been observed in the 
absence of manifest lenticular degeneration (Hoffman,** Daniel- 
son,°* Stern,®® Nicolaysen™). No adequate explanation is at present 
available for the damage of particular derivatives in certain cases, 
nor are the factors determining the development of any of these 
disturbances in a particular case yet understood. Our experience 
does not support the view expressed in the literature that their 
incidence is directly proportional to the duration and severity of 
the tetany. We have had occasion to observe one case in which the 
neuromuscular manifestations exceeded, and several in which such 
symptoms equalled in the duration and severity, those occurring 
in the present cases, none of which have been associated with 
“trophic” disturbances. 

Whatever the factors responsible for these changes may be, it is 
to be emphasized here that the continued development of lenticular 
opacities in the presence of relatively mild degrees of parathyroid 
deficiency demonstrates the necessity for the prompt recognition 
and accurate control of all degrees of postoperative tetany, including 
the latent form, if such unfortunate consequences are to be prevented. 
Any adequate scheme of management must be designed to combat 
the “trophic” as well as the neuromuscular manifestations of the 
condition. We have heretofore been content to attempt to secure 
complete control of all latent and active evidences of nervous and 
neuromuscular disturbance. ‘The measures employed have con- 
sisted essentially in the administration of adequate amounts of 
calcium and in a restriction of the protein intake, the injection of 
parathormone being resorted to only in the presence of acute symp- 
toms, or when, for various reasons, the oral administration of cal- 
cium has been made difficult or impossible. Unfortunately, in 
neither of the cases here reported, was the codperation of the patient 
sufficient to permit such measures to be adequately carried out. 

The continued development of the cataracts in the second case 
in spite of only mild evidences of parathyroid deficiency, led us to 
suspect that the measures being employed, while they might, if 
properly enforced, abolish the outstanding manifestations of tetany, 
were not equivalent to a true replacement therapy. We, therefore, 
decided to control this patient with adequate doses of parathormone. 
It was hoped that in this way the progress of the cataracts might be 
checked; it was furthermore thought possible that if the opacities 
were indeed due at least in part to a deposition of calcium salts 
within the lens, some improvement might be brought about by the 
demobilization of such deposits. (‘‘Parathyroid hormone’ has been 
used on the treatment of senile cataract by Kerr, Hosford, and 
Shepardson.”) The neuromuscular manifestations of tetany were 
readily controlled by small doses of parathormone. Unfortunately, 
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however, up to the time of the present writing, eight weeks since the 
institution of this régime, the cataracts have continued to advance. 

Summary. ‘I'wo cases of bilateral cataract developing in the 
course of postoperative tetany are recorded. In 1 case there was a 
marked alopecia of the scalp hair. Attention is called to the rela- 
tively frequent occurrence of lens, hair, and nail changes, not only 
in postoperative tetany, but also in the so-called spontaneous forms 
of the disease. Thirty-four cases of postoperative tetany cataract 
collected from the literature are briefly tabulated. Only 4 of these 
occurred in males. The opacities were discovered in most instances 
within two years following operation. Hair and nail changes 
occurred in 7 cases in the series, hair changes alone, in 2. The theo- 
ries relating to the pathogenesis of these changes are briefly dis- 
cussed. The necessity for prompt and adequate control of post- 
operative tetany to avoid such complications is emphasized. In | 
case, the administration of parathormone has failed to arrest the 
progress of the cataracts. 
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SYNTHALIN IN THE TREATMENT OF DIABETES MELLITUS.* 


GARFIELD G. Duncan, M.D., 


PHILADELPHIA. 


(From the Medical Service of Dr. T. McCrae, Pennsylvania Hospital, Philadelphia 


EvRopPEAN literature contains a number of reports on this new 
therapeutic agent, synthalin. The possibilities of its use in the 
treatment of diabetes were first brought to the notice of the profes- 
sion by Frank, Nothmann and Wagner! in November, 1926. The 
experimental period has been reviewed by Frank.? Synthalin is a 
guanidin compound in which, Frank states, the methyl side chains 
are lengthened. It is to this that the greater blood-sugar lowering 
effect and lessened toxicity are attributed. 

Frank, Nothmann and Wagner report that the blood sugar was 
lowered in normal and diabetic animals, that orally it was nearly 
as effective as when given subcutaneously, that in a study of 70 
patients, the action was slower than that of insulin and that the 
patients continued to benefit throughout the day which followed 
two days of treatment. They also found a reduction of ketosuria 
with experimental evidence that glycogen was stored. The toxic 
symptoms, anorexia, abdominal distress, nausea and diarrhea could 
be prevented by omitting all synthalin every third day. Further- 
more they found that its use permitted an increase of 40 to 50 gm. 
of carbohydrate daily, not otherwise tolerated without increasing 
the insulin, that in severe diabetes it could not replace insulin but 
was an effective supplement and that pruritus, infection and gan- 
grene were alleviated. 

* The writer is indebted to the staff members of the Pennsylvania Hospital par- 


ticularly Drs. J. Hayman, Bowman and Wilson, for their assistance in the production 
of this paper. 
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Morawitz,’ with 30 diabetics suitable for study, confirmed the 
earlier work and pointed out that the distaste for fat was a prominent 
symptom of overdosage and that relief was obtained and a greater 
synthalin dosage permitted by giving 0.5 gm. of decholin (sodium 
dehydrocholate) with each dose of synthalin. Later, benefit was 
obtained with free dehydrocholic acid (0.3 gm.). The beneficial 
action of the bile salts and the suspicion that liver damage might 
ensue from prolonged administration of synthalin were first reported 
by Adler. One patient, an alcoholic with diabetes and possible 
liver dysfunction, is reported by Morawitz to have had pain over 
the liver and icterus beginning after two and one-third months of 
treatment with synthalin. Adler quotes Holzweissig’s patient, in 
whom icterus followed a sudden gastrointestinal upset after the 
prolonged use of synthalin. One of the cases reported by Rabino- 
witch® gave evidence of a disturbed liver function. Lorenzen® dis- 
courages clinical use of synthalin. Richter,?>, Umber,? Strauss,” 
Carrasco,’ De Jong,® Priesel and Wagner,’ and others have contrib- 
uted to the literature on the subject. 

The material chosen for this study consists of 3 patients recently 
admitted and studied on Dr. McCrae’s service, and 4 private patients 
with a longstanding, controlled diabetes. Myrtillin, recently 
reported on by Allen and Wagner, has been given to 4 of this 
group with benefit to 3. However, the variations in the potency 
of this product, up to this time, make it- advisable to delay a com- 
parative report. 

Qualitative tests for sugar were done on the 7 A.M., 11 A.M., and 
4 P.M. urine specimens in all but 1 case (L. M.), in which tests were 
done on the 7 a.m. and 4 p.m. collections. Blood analyses were done 
at convenient intervals. The Lewis modification of the Benedict 
method was utilized to determine the plasma sugar in the case of 
the private patients. The Folin-Wu method was used in the hos- 
pital. 

The synthalin, in doses of 10 mg. and higher, was given orally 
immediately before meals. 

Case Reports.— Mrs. M. K., white, aged sixty-four years; height, 5 feet 
3 inches; weight, 96 pounds, was admitted to Dr. McCrae’s service June 
25. Her chief complaints were: Loss of weight (90 pounds in the past 
year), loss of appetite, dryness of the mouth, constipation, pains in the legs 
and shortness of breath. Each member of her mother’s family suffered 
from tuberculosis. One sister has diabetes. Her past illnesses were: 
Smallpox, pneumonia, typhoid, asthma and an operation for retroverted 
uterus at twenty-three years of age. She had one pregnancy and no mis- 
carriages. The present illness dates from July, 1926, when the diabetes 
was first discovered. The complaints were general malaise and loss of 
weight. She attended the outpatient department irregularly and was not 
faithful with her diet. 

The positive physical findings were: Emaciation, dryness of the skin 
decreased intra-ocular tension, dry tongue, acetone odor to the breath, area 
of fibrosis in apex of left lung, blood pressure, 115 systolic, and 70 diastolic, 
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varicosities of veins of both legs and no pulsation in the dorsalis pedis 
artery (bilateral). The laboratory analyses revealed a negative Wassermann 
test, normal blood count with positive reactions for sugar, acetone and 
diacetic acid in the urine. The specific gravity was 1032 and there was no 
albumin. Unfortunately the blood analysis was not done until the third 
day. In view of the existing acidosis (mild) a diet, liberal in carbohydrate, 
was prescribed and insulin begun. Fluids were forced and an enema given. 
The diabetes was controlled with a diet, 70 gm. protein, 80 gm. carbohydrate 
and 2000 calories, and 54 units of insulin daily. Synthalin was begun July 
8, and through a misunderstanding the insulin was discontinued. Glyco- 
suria returned in the 7 a.m. urine on the following day. With one exception 
succeeding tests revealed no sugar. The plasma sugar was slightly elevated. 
Synthalin was stopped July 15. Sugar appeared in one subsequent specimen 
only. The blood sugar, the second day free from synthalin, was normal. 
She was discharged on July 16, before our study was completed. One week 
later heavy glycosuria had returned. There was no reason to believe that 
she was not adhering to her diet. 

Comment. The reappearance of glycosuria on the second day of synthalin 
treatment, the return to normal, the recurrence of heavy glycosuria follow- 
ing the discontinuance of synthalin tend to strengthen the possibility that 
here synthalin made possible the reduction in the number of doses and the 
discontinuance of insulin. Glycosuria returned July 15, the day succeeding 
the onset of symptoms of synthalin overdosage. 


MRS, M. K., AGE, SIXTY-FOUR YEARS; HEIGHT, 5 FEET 3 INCHES; 
WEIGHT, 96 POUNDS. 


| Diet 
Insulin, Synthalin, Urine, Blood 
Date P F Cc Cal units mg sugar sugar Remarks. 
June 25! 26 33 40 561 30 (1 dose) Admitted in P. M., 
heavy acetonuria 
26; 80 100 120 1700 | 30 (3 doses)| — — - H HH Moderate acetonuria 
27 80 100 120 1700 | 30 (3 doses) --- M M M | 218 meg 
28 70. 155 80 2000 55 (3 doses) —- — MMO 
29 70 155 80 2000 55 (3doses) — — O tr. O 
30. 70 155 80 2000 55 (3 doses) - 000 Weight 100 pounds 
July 1 70 155 80 2000 55 (3 doses) —- — —/O tr. O 
2 70 155 80 2000 | 54 (3 doses) - -'o0ooo 93 mg 
3. 70 155 80 2000 | 54 (3 doses) — —~ OO O O |! 132 mg Weight 102 pounds 
4 70 155 80 2000 54 (3 doses) 0090 
5| 155 80 2000 54 (3 doses) — 
6 70 155 80 2000 54 (3doses) — 000 
7 70 155 80 2000 52(3doses) —- — —~ OOO Weight 106 pounds 
Ss 70 155 80 2000 O 101010 OOO 
9 70 155 80 2000 O 10 10 10 tr.O O 
10 70 155 80 2000 O 101025 000 
ll 70 155 80 2000 O —-|000 
12; 70) 155 80 2000 O 10 10 25 O O O | 155 mg 
13. 70 155 80 2000 O 1010 25 O O O | 160mg 
14; 70 155 80 2000 O 10910 - 000 Loss of appetite 
15; 70 155 80 2000 O —- —-|O tr. O 
16 70 155 80 2000 O —- —|0 O |126mg Discharged. 


H = heavy M = moderate tr. = trace 


Mr. H. W., white, age, fifty-seven years, height, 5 feet 11 inches; weight, 147 
pounds; gives a history of diabetes since 1912, when glycosuria was found in 
a routine examination following a minor injury. In 1922 he was markedly 
undernourished and when treated at the Physiatric Institute an advanced 
acidosis was found. The undernutrition régime was begun until a sufficient 
supply of insulin was available. The diabetes was kept under fair control 
with a weighed diet and a large insulin dosage. When seen in September, 
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1926, 56 units were required daily, with a diet of 100 gm. carbohydrate, 
100 gm. protein and 2200 calories to maintain normal plasma sugar figures. 
Moderate undernutrition, chronic pharyngitis, diseased tonsils and an area 
of fibrosis in the apex of the right lung were the positive findings on physical 
examination. The past illnesses were: Scarlet fever, pharyngitis, suspected 
chronic appendicitis (1900) and sciatica (1907). Since the onset of the dia- 
betes, neuritis (right leg) and “head colds” have been frequent. During 
the past year the insulin requirement remained fairly constant with the 
exception of a period of four months. During this time myrtillin was used 
and the insulin dosage was as low as 24 units daily. 

Synthalin was first given July 19, 1927. Prior to this date it was almost 
impossible to prevent abnormal blood sugar percentages and glycosuria. 

Comment. The rapid reduction of insulin, the symptoms of hypogly- 
cemia on a lower dosage, the elimination of one dose, the increased need 
for insulin after the onset of symptoms of synthalin overdosage (July 27), 
and the decrease of insulin following the alleviation of the last mentioned, 
are worthy of note. Synthalin was stopped August 31. The insulin dosage 
was increased rapidly to the present requirement, 42 units (11 units below 
the pre-synthalin requirement). 


MR. H. W., AGE, FIFTY-SEVEN YEARS; HEIGHT, 5 FEET 11 INCHES; 
WEIGHT, 147 POUNDS. 


Diet. 
Blood 
Insulin, Synthalin, Urine, sugar, CO;; 
Date. P. F Cc Cal units. mg sugar time Remarks. 
July 13 100 168 115 2375 51 (4 doses) - 00 0 Weight 147 pounds. 
14 100 168 115 2375 55 (4 doses) - - - O tr. O 
15 100 168 115 2375 57 (4 doses) = - tr. te. te 
16 100 168 115 2375 53 (4 doses) . - tr. O O Weight 146 pounds. 
17 100 168 115 2375 453 (4 doses) - - - tr. tr. O 
18 100 168 115 2375 53 (4 doses) - - — O tr.O 100mg 
(10.40 a.m.) 
19 100 168 115 2375 51 (4 doses) 10 10 10 O tr. O Weight 146 pounds. 
20 100 168 115 2375 37 (4 doses) 10 10 10 000 
21 100 168 4115 2375 37 (4 doses) - - = O tr. O 95 mg 
(9.40 aM 
22 100 168 4115 2375 23 (4 doses) 25 10 10 tr. M O 144 meg 
10.30 a.m 
23 100 168 115 2375 16 (3 doses) 25 10 — 00°90 Diarrhea 
24 100 168 115 2375 = 15 (3 doses) - — 10 000 
25 100 168 115 2375 22 (3doses) 12.5,12.5,125 tr. O O Diarrhea 
26 100 168 115 2875 22 (3doses) 12.5,25.0, — tr. M tr 
27 100 168 115 2375 26 (3 doses) — — 25 O tr.tr 
28 100 168 115 2375 33 (3doses) 12.5 12.5 25 tr. tr. tr 
29 100 168 115 2375 30 (3 doses) 12.5 12.5 25 tr.O O Headache, loose bowel, 
anorexia 
30 100 168 115 2375 24 (3 doses) - - - O tr. O 
31 100 168 115 | 2375 31 (3 doses) 10 10 25 
Aug. 1 100 168 115 | 2375 31 (3 doses) 12.5, 12.5, 25 000 Hypoglycemia, 8.00 
P.M. 
2 100 168 115 2375 29 (3doses) 125 -—- — O tr. O 
3 100 168 115 | 2375 37 (3 doses) —- — 125 Otr.O 
4 100 168 115 2375 34 (3doses) 12.5 12.5 25 000 Hypoglycemia in even- 
ing Weight 146 
pounds. 
5 100 168 | 115 2375 28 (8 doses) 12.5125 25 00 0 
6 100 168 115 2375 28 (3 doses) -_ - = 000 
7 100 168 115 | 2375 24 (3doses) 12.5125 25 O00 
8 100 168 115 2375 22 (3doses) 12.5125 25 O O O 110 mg. Weight 146 pounds. 


(10.30 a.m.) 


M = moderate tr. = trace 


Miss M. N., white, age, thirty years, height, 5 feet 0 inches; weight, 115 
pounds; was admitted to Dr. McCrae’s service on July 26, 1927, for observa- 
tion and treatment. She had been admitted in January and in April in 
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diabetic coma. Apparent total irresponsibility with insulin and diet kept 
her in jeopardy from acidosis or hypoglycemia. A strong familial history 
of diabetes was found. The past illnesses were: ‘Childhood diseases’’ 
and a possible chronic cholecystitis, first suspected during her last stay in 
the hospital. 

Comment. Infidelity with the diet, even when closely watched, made it 
impossible to maintain a normal blood sugar for any period of time. The 
study was planned to ascertain, if possible, the power of synthalin to prevent 
and to alleviate acidosis. Synthalin was given in addition to the usual 
amount of insulin (August 3). On the third morning, owing to loss of appe- 
tite, the former was omitted but continued at noon. At 11 a.m. she suffered 
symptoms of a severe hypoglycemia. No blood analyses were obtained. 
Insulin was stopped, temporarily, while the synthalin was continued until 
the following morning when a rapidly deepening acidosis was manifested. 
Synthalin was stopped and anticoma measures were adopted. 


MISS M. N., AGE, THIRTY YEARS; HEIGHT, 5 FEET 0 INCHES; 


WEIGHT, 115 POUNDS. 
Diet 
Blood 
Insulin, Synthalin, Urines, sugar, CO;; 
Date. P. F. C. Cal. units mg sugar time. Remarks. 
July 30 60 70 60 1110 69 (3doses) — — — O O M $334 — Hypoglycemia 11.00 
A.M. 
31 +60 70 60 1110 71 (3doses) — OOO Weight 115 
Aug. 1 60 70 60 1110 71(3doses) — — — OOO 
2 60 70 60 1110 71(3doses) — — — M M tr. 50 mg Weight 115 
(3.00 p.m.) 
3 60 70 60/1110 57 (2doses) 251025 O MM 
4 60 70 60 1110 75 (3 doses) 251025 O MO 
5 60 70 60 1110 30 (2doses) — 1025 O O tr. , Severe hypoglycemia 
at 11.00 a.m. 
6 60 70 60 1110 45 (2doses) 10 — — tr.H H 480 mg Heavy acetonuria. 
(NOON), 
Anticoma measures afternoon of Aug. 6. 14.2 (CO;) 
7 60 70 60 1110 75 (3doses) —~ OOO 
8 60 70 60 1110 75 (3doses) — — — O H tr. 496 Hypoglycemia 11.00 


P.M. 


H = heavy M = moderate tr. = trace 


Mrs. 8. D., Hebrew, age, fifty-three years; height, 4 feet 11 inches; 
weight, 111 pounds; was admitted to Dr. McCrae’s service August 6, 1927. 
The chief complaints were: Vertigo, tinnitus, “palpitation of the heart,”’ 
generalized pruritus, excessive appetite, nycturia and loss of weight (35 
pounds in the past year). The family history was negative. Occasional 
“sore throats” comprised the past illnesses. Moderate undernutrition was 
the only positive finding on physical examination. The laboratory analyses 
revealed a negative Wassermann test, normal urea and creatinine contents 
in the blood with a slight elevation of the blood sugar. A blood analysis 
obtained in the dispensary a few days prior to admission revealed a sugar 
content of 0.284 per cent. On her admission a diet of 70 gm. protein, 80 gm. 
carbohydrate and 1815 calories was prescribed. On the second day of this 
program the blood sugar was a trifle above normal. Synthalin was begun 
and the carbohydrate increased rapidly. 

Comment. Two days after the synthalin was used the pruritus was 
relieved, the blood sugar was reduced to a normal percentage on a much 
higher carbohydrate intake, while the protein and total calories were kept 
constant. A strongly positive reaction for sugar was obtained on the 4.00 
P.M. specimen on the “synthalin-free day.”’ Theoretically, we overcame 
this by increasing the evening dose of synthalin. 
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MRS. S. D., AGE, FIFTY-THREE YEARS; HEIGHT, 4 FEET 11 INCHES; 
WEIGHT, 111 POUNDS. 


Diet 
Date I Cc 
Aug. 6 
7 70 135 80 
70 135 80 
9 70 135 80 
10 70 135 80 
11 70 «118 
12 70 135 140 
13 70 107 158 
14 70 100 178 
15 70 90 198 
16 70 90 198 


MRS. T. A., 


Insulin, 
units 


Synthalin, 
mg. 


H = heavy 


Urine, 
sugar. 


Blood 
sugar 


128 mg 


101 mg 


110 mg. 
110 mg. 
110 mg 


Remarks. 


Admitted. 


Weight 111 pounds. 


Weight 110 pounds 


AGE, THIRTY-EIGHT YEARS; HEIGHT, 5 FEET 3 INCHES; 
WEIGHT, 124 POUNDS. 


Diet 

Date P F Cc 
me 28 70 137 70 
29 70 137 70 
30 70 137 70 
ily 1 70 137 70 
2 70 137 70 
137 70 
4 70 137 70 
70 137 70 
6 70 137 70 
7 70. 137 70 
8 70. 137 70 
9 70. 137 70 
10 70 137 70 
11 70 137 70 
12 70 137 70 
13 70 137 70 
14 70 137 70 
15 70 137 70 
16 70 «137 70 
17 70 137 70 
18 70 137 70 
19 70 137 70 
20 70 137 70 
21 70 137 70 
22. 70 137 70 
2< 70 137 70 
24 70 137 70 
25 70) 137 70 
26 70 137 70 
70) 137 70 
28 7O 137 70 
29° 70 137 70 
30, 70 137 70 
31 70 137 70 
Aug. 1 70 137 70 
2 70 137 70 
3 70. 137 70 
4 70 137 70 


Insulin, 
units 


9 (3 doses) 


(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
5 (3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 


(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(2 doses) 
(3 doses) 
(3 doses) 
(3 doses) 
(3 doses) 


32 
32 (3 doses) 


32 (3 doses) 
32 (3 doses) 


H = heavy 


Synthalin, 
mg. 


10 — 10 
10, 10, 10 
10, 10, 25, 


10, 10, 25, 
10, 25, 10 
25, 10, 25 

25, 12.5 — 
10, 10, 25 
10, 10, 25 
10, 10, 25 
10, 10, 25 


Jrine, 


sugar 


Oo 


oO 


.0 O 


ooo 


Blood 
sugar, CO:; 
time 


160 mg 
(11.00 a.m.) 


95 me 
(10.00 a.m.) 


78 mg. 
(9.45 a.m.) 


Remarks 


Weight 124 pounds. 


Weight 124 pounds. 


Nauseated. 


Nauseated, diarrhea. 


Weight 122 pounds. 


«a hh 
1815 -- (000 
1815 00°00 
1815 
1815 1001010 OOO 
1967 101010 OOO 
2055 OOH8 $$ 
1875 101025 0090 
1892 101025 000 
1900 
mo 
Cal 
J 1800 tr.O O 
1800 47 tr.O O 
1800 45 —/|t.00 
1800 47 -—-— t.tr. O 
1800 46 tr. tr. O 
1800 4 tr.O 8 
1800 tr. — O 
1800 47 000 
1800 4 tr.O0 O 
1800 4! tr.O0 O 
1800 5 000 
1800 000 
1800 47 tr.O0 O 
1800 4 tr.O0 O 
1800 4 - O 
1800 4 tr.O0 O 
1800 tr.O O 
1800 4 tr.O O 
1800 4 tr. itr. O 
1800 
1800 
1800 000 
1800 tr.O O 
1800 
1800 10,10,10, 0 O O 
1800 tr. Oo 
1800 ogo 
1800 tr. Oo 
1800 tr. H 
1800 O 
1800 oO oO 
1800 oO oO 
1800 
1800 oO 
1800 tr. Oo 
tr. = trace 


Diet. 
Blood 
Insulin, Synthalin, Urine, sugar, CO; 
Date. P. F. C. Cal. units. mg sugar time Remarks 
July 13; 80 128 80 1800 24 (3 doses) 
14 80 128 80 1800 24 (3 doses) 000 
15 80 128 80 1800 24 (3 doses) oo Oo 
16 80 128 80 1800 24 (3 doses) O tr. M 
17 80 128 80 1800 24 (3 doses) 00 0 
18 80 128 80 1800 24 (3 doses) -_—-- 75 mg Weight 102 pound 
(10.00 p.m 
19 80 128 80 1800 24 (3 doses) 10 10 10 O tr. tr 
20; 80 128 80 1800 24 (3 doses) 10 10 25 OOM Nauseated 8.00 
21 80 128 80 1800 24 (3 doses) — ~ - tr.O O Poor appetite. 
22; 80 128 80 1800 24 (3 doses) - — 10 O O tr 
23; 80) 128 80 1800 24 (3 doses) 10 10 10 O O tr 
24 80 128 80 1800 24 (3 doses) — _ - O O tr 
25; 80) 128 80 1800 22 (3 doses) 10 12.5 12.5 O MH 
26; 80 128 80 1800 24 (8doses) 125125125 0 Appetite poor 
27 80 128 80 1800 20 (3 doses) - _ — 000 Weight 100 pounds 
28; 80 128 80 1800 20 (3 doses) 10 10 10 000 
29; 80) 128 80 1800 20 (3 doses) 10 10 10 000 
30, 80 128 80 1800 16 (3 doses) - 000 
31; 80 128 80 1800 16 (3 doses) 10 10 10 O tr. O 
Aug. 1 80 128 80 1800 14 (3 doses) 10 10 10 000 
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Mrs. T. A., white, age, thirty-eight years; height, 5 feet 3 inches; weight, 
124 pounds; gives a history of diabetes dating from April, 1925. Loss of 
weight, excessive thirst and polyuria were the only symptoms. Her mother 
is suffering from diabetes, otherwise the family history is negative. Scarlet 
fever in childhood was the only past illness. Following the diagnosis of 
diabetes she received institutional treatment in April, 1925. The diet was 
weighed and insulin taken for a short period. Further hospital treatment 
was necessary in December, 1925, during and after which the diet was 
weighed and insulin continued. In January, 1926, her first pregnancy 
ended (8 months). The baby lived two weeks. 

Irregular meals, and time of insulin administration, detract from the 
experimental value in this instance. We have, however, an illustration 
(see Table, Mrs. T. A.) of the decrease of insulin, the loss of body weight 
and the increased ease with which the diabetes could be controlled. A 
“home record”’ shows that the loss of weight occurred only during the period 
when symptoms of synthalin overdosage were present. Synthalin was 
stopped September 13, 1927, and up to the present time, September 23, 
the insulin requirement has increased from 32 units to 41, 4 units below the 
presynthalin dosage. 


MISS M. MC K., AGE, FIFTEEN YEARS; HEIGHT, 4 FEET 11 INCHES; 
WEIGHT, 102 POUNDS. 


80 128 80 1800 14 (3 doses) - - =- 0 0 0 82 mg 
10.30 a.m.) 
10 (2 doses) 


H = heavy M = moderate tr. = trace 


Miss M. McK.., age, fifteen years; height, 4 feet 11 inches; weight, 102 
pounds; gave a history ofdiabetes dating from March, 1925, with rapid pro- 
gression of the disorder three months prior to its discovery. The family 
history was negative. Measles, chicken pox, mumps and whooping cough 
which antedated the diabetes comprised the past illnesses. The physical 
examination in October, 1926, was negative. Treatment was begun, under 
Dr. F. M. Allen, in August, 1925. A weighed diet and insulin were used, 
On her discharge the diabetes was under control. The diet, 80 gm. protein, 
80 gm. carbohydrate and 1800 calories, with 38 units of insulin daily, was 
continued. The dosage was increased to 46 units during the fall of 1926. 


I 


M 


9 
3 
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With myrtillin added to the treatment the new level became stationary 
for a period of months at 24 units, given in three doses. Synthalin was 
begun on July 19 (see Table, M. McK.). Symptoms of overdosage appeared 
the following evening without rendering the urine free from sugar. A 
reduction of 2 units, July 25, after a day free from synthalin, resulted in 
heavy glycosuria. This rapidly subsided when the 2 units were resumed 
with a heavier dosage of synthalin. A total of 72.5 mg. of synthalin in two 
days permitted a reduction of 4 units of insulin. Freedom from glycosuria 
was maintained by 60 mg. in two days until further insulin reductions, 
July 16 and 17, caused a transitory glycosuria. The smaller dosage of 
synthalin, with no symptoms of overdosage, permitted a more rapid reduc- 
tion of insulin, July 27 to August 3. During the latter part of August 
symptoms of synthalin overdosage were prominent. The insulin require- 
ment increased. Relief was obtained by giving decholin and the insulin 
dosage dropped. 

Comment. The lessened effect of synthalin on urine sugar in the presence 
of symptoms of overdosage, the reduction of insulin which had hitherto 
been impossible, the elimination of one dose daily and loss of body weight 
are illustrated. 


Miss L. M., school teacher, white, age, twenty-eight years; height, 5 feet 
54 inches; weight, 104 pounds; referred by Dr. H. Kistler, was seen Decem- 
ber 11, 1926. The chief complaints were: Fatigue, excessive appetite, 
dryness of the mouth, thirst and loss of weight. The symptoms had been 
considerably alleviated with a low-carbohydrate diet, prescribed by her 
family physician. Father died recently (apoplexy) and a maternal aunt is 
suffering from diabetes. Her past illnesses were: Measles, whooping 
cough and scarlet fever in childhood, and quinsy each winter while attend- 
ing high school. The present illness dates from December, 1925, when 
headache was the chief symptom, though some increase of appetite, thirst 
and polyuria were present. Her eyes, examined at that time, were ruled 
out as a cause for the headaches. The only abnormalities found on phys- 
ical examination were: Rather marked undernutrition, dryness of the 
skin and diseased tonsils. Laboratory analyses revealed a plasma sugar 
of 0.235 per cent, a urea of 0.014 per cent, with a strongly positive reaction 
for sugar and a faint reaction for acetone in the urine. On December 12, 
a weighed diet, 70 gm. protein, 60 gm. carbohydrate and 1800 calories, 
with 12 units of insulin was begun. The diet was increased to 80 gm. pro- 
tein, 70 gm. carbohydrate and 2000 calories; and the insulin to 14 units, 
December 15. Eventually 14 units, in two doses, proved to be almost 
sufficient until synthalin made a reduction possible. 

Comment. Blood and urine tests for sugar subsequent to the supple- 
menting of synthalin in the treatment, July 8, were normal. The reduction 
and discontinuance of the insulin were not attended by a return of 
glycosuria. 

Synthalin, in doses of 10 mg., three times daily, omitting every third day, 
produced no untoward results. A total dosage, however, of 60 mg. in one 
day was followed by loss of appetite and nausea. On the appearance of 
symptoms of overdosage, synthalin was discontinued for a twenty-four-hour 
period. In this instance distaste for fat and anorexia were the first symp- 
toms of a toxic dosage of synthalin. Synthalin was stopped August 19, 
and insulin resumed. At the present time, September 23, 1927, 36 units 
(22 above the “ pre-synthalin”’ dosage) are required, to maintain a normal 
blood-sugar level. A gain in weight and an increase in the diet to 90 gm. 
protein, 110 gm. carbohydrate and 2400 calories probably account for the 
higher dosage. 
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Date P F Cc Cal units 


study, as impressions only. 


Insulin, 


M = moderate 


The writer wishes to record tl 


MISS L. M., AGE, TWENTY-EIGHT YEARS; HEIGHT, 5 FEET 5} INCHES; 
WEIGHT, 104 POUNDS. 


Sy 


June 4 80 142 100 2000 18 (2 doses) 


5 142 100 2000 18 (2 doses) 
6 80 142 100 2000 18 (2 doses) 


7 80 142 100 2000 16 (2 doses) ~ 
80 142 100 2000 14 (2 doses) 
9 80 142 100 2000 14 (2 doses) _ 
9to16, 80 142 100 2000 14 (2 doses) ~ 
17; 80 142 100 2000 14 (2doses) 
18 80 142 100 2000 14 (2doses) — 
19| 80 142 100 2000 14 (2 doses) 
20, 80 142 100 2000 14 (2 doses) 
21 80 142 100 2000 14 (2 doses) 
22, 80 142 100 2000 14 (2 doses) 
23 80 142 100 2000 14 (2 doses) 
24. 80 142 100 2000 14 (2 doses) 
80 142 100 2000 14 (2 doses) 
80 142) 100 2000 14 (2doses) - 
27; 80 142 100 2000 14 (2doses) 
28; 80 142 100 | 2000 14 (2 doses) ~ 


From June 28 to July 5 record unchanged. 
July 6 80 142 100 2000 14 (2doses) 10 
7 80 142 100 | 2000 14 (2 doses) 10 
8 80 142 100 2000 14 (2 doses) — 
9 80 142 100 2000 14 (2 doses) 10 
80 142 100 2000 14 (2 doses) 10 
ll 80 142 100 2000 14 (2doses) — 
12 80 142 100 2000 14 (2 doses) 10 
13 80 142 100 2000 14 (2 doses) 10 
14 80 142 100 2000 14 (2doses) 10 


15 80 142 100 2000 14 (2 doses) 


20 80 142 100 2000 4(ldose) 10 


IN TREATMENT OF DIABETES MELLITUS 
Blood 
nthalin, Urine, sugar, CO;; 
mg sugar time Remarks 
0 0 76 mg Weight 104 pounds 
(10.30 a.m.) 
0 
~ oO O Mild hypoglycemia in 
P.M 
0 
oO oOo 
© 
O tr. 
OM 
00 
tr. 
0 
© 
© tr 
tr.O 
© tr 
- © tr 
tr. tr 98 mg Weight 104 pounds. 
3.40 P.M.) 
10 10 tr 
1010 OO 
1010 OO 
1010 O90 
0.0 
1010 OO 
10 10 OO 
1010 OO 100 mg 
10.00 a.m 
0 Weight 103 pounds 
1025 00 Nauseated all evening 
0 0 Insulin reduced 
10025 00 Insulin reduced 
Insulin reduced 
-10'00 Weight 101 pounds 
21 80 142 100 2000 4 (1 dose) 10-10 0O 
22; 80 142) 100 2000 O 10 —-10 Insulin discontinued 
23. 80 142 100 2000 O -~100 
24, 80 100 2000 O 101010 OO 
25, 80 142 100 2000 O 101010 O O 
26 80 142 100 2000 O - — 0 0 
27 80 142 100 2000 O 101010' 0 0 88 mg Weight 101 pounds 
9.30 a.m.) 


The 


study of sufficient duration to warrant conclusions. Further observa- 
tionsover a long period of time, including respiratory quotient estima- 
tions and liver function studies, will demonstrate the place synthalin 
is to receive as an adjunct in the treatment of diabetes. The effects 
of synthalin early in the treatment should be carefully differentiated 
from a return of tolerance independent of its use, a caution pointed 
out by Joslin. The long standing control of several of these cases, 
and the prompt appearance of glycosuria on discontinuing the 
synthalin, eliminates the likelihood of confusion. 


1e observations of this prelimjnary 
material is not large enough or the 


tr. = trace 


in 
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Summary. In this group of 7 patients the following findings were 
outstanding: 

_ 1. The regularity in the reduction of insulin. 

2. The reduction in the number of doses of insulin in 4 of the 6 
“insulin patients.” 

3. The elimination of insulin entirely in two instances. These 
patients were undernourished so not in the group where insulin 
reduction is usual. 

4. The symptoms of synthalin overdosage were: Loss of appe- 
tite, 3; metallic taste in the mouth, 1; distaste for fat, 1; distaste 
for lean meat, 1; looseness of the bowels, 3; headache, 1; nausea, 3; 
loss of weight, 5. 

5. The increased insulin requirement upon the onset of symp- 
toms of synthalin overdosage, 

6. The decreased insulin requirement upon relief from overdosage 
symptoms (case M. Mck.). 

7. The symptoms of synthalin overdosage were alleviated and a 
larger dosage permitted in two instances, by giving 0.5 m. sodium 
dehydrocholate (decholin) with each administration. 

8. The loss of weight in all but one instance when symptoms 
from excessive doses of synthalin were prominent. 

9. The large increases in the carbohydrate intake without return 
of hyperglycemia (case S. D.). 

10. The synthalin was slower in its effect than insulin. The effect, 
however, was more prolonged. It cannot be used as a substitute 
for insulin in the treatment of coma nor will it prevent a patient, 
with severe diabetes, from going into coma. 

11. It in no way detracts from the necessity for accurate dietetic 
control with proper distribution and timing of insulin administra- 
tion. 

Conclusions. From these preliminary observations the writer 
suggests that more conservative doses than were used at first in 
these cases, would lead to fewer disappointments. Ten milligrams 
of synthalin, three times daily before meals, for two successive days, 
omitting the third day, serves as a starting point with adults. As 
the doses are increased, strict instructions to stop all synthalin for 
twenty-four hours in event of even the mildest symptoms of over- 
dosage appearing, should be given. The same dosage may be 
resumed after a twenty-four-hour rest if decholin is used. If it is 
not, a lower level should be maintained to prevent the toxic effects 
of synthalin. 

There is no doubt but that synthalin affects the level of the 
blood-sugar. Whether treatment over a period of years will prove 
detrimental or not, has yet to be proved. At the present one feels 
justified in using synthalin in every case of diabetes. If there is a 
substantial reduction in the insulin or an elimination of one or all 
doses, the additional bother and expense (if any) seem warranted. 
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On the other hand, if proper facilities for educating the patient are 
not available, or if the total unitage of insulin is reduced and not the 
number of doses, the simpler method seems more applicable. Oral 
administration is the chief relief to the patient but probably the 
best feature of its use is that it enlarges the “noninsulin”’ group 
of diabetic patients. 
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SICKLE-CELL (DREPANOCYTIC) ANEMIA. 


Wirn Report oF A SECOND CASE SUCCESSFULLY TREATED BY 
SPLENECTOMY AND FURTHER OBSERVATIONS ON THE 
MECHANISM OF SICKLE-CELL FORMATION. 


By E. Vernon Haun, M.D., 


INDIANAPOLIS, IND. 


(From the Laboratory of Surgical Pathology, Indiana University School of Medicine.) 


SincE Herrick' discovered sickle-cell anemia in 1910, there have 
been published some twenty articles describing the clinical features 
of the disease and reporting the peculiar behavior of the red blood 
corpuscles of affected individuals under various laboratory condi- 
tions. My purpose in this article is not to add another description 
of sickle-cell anemia to those already published, but rather to report 
a second case benefited by splenectomy, to add a few new facts 
regarding the behavior of sickle cells, and to suggest a correlation 
of data previously reported as isolated observations. 

Sickle-cell anemia occurs only in the negro race. Its incidence 
clearly indicates a specific hereditary predisposition. Its essential 
feature is the occurrence in the blood of crescentic red blood cor- 
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puscles or their development from apparently normal red blood 
corpuscles under suitable conditions outside the body. The clinical 
picture closely resembles that of familial hemolytic jaundice. ‘The 
following differences, however, are noteworthy: In_ sickle-cell 
anemia the resistance of the red blood corpuscles is increased or 
normal, whereas in familial hemolytic jaundice it is markedly 
decreased; in sickle-cell anemia the spleen is only occasionally 
enlarged, whereas in familial hemolytic jaundice it is usually 
enlarged; in sickle-cell anemia there are usually certain features 
not present in familial hemolytic jaundice, such as leg ulcers, 
joint pains, and crises of abdominal pain. 

Red blood corpuscles which become distorted into elongated and 
crescentic forms, commonly called ‘‘sickle cells,’ are not limited 
to individuals with anemia but are found in perfectly healthy negroes 
among whose relatives may usually be found a case or two of sickle- 
cell anemia. The condition of having red blood corpuscles which 
are susceptible to the sickle-cell distortion, unattended by anemia, 
has generally been called ‘latent sickle-cell anemia.’’ This name 
is obviously inapplicable. It is difficult even, to conceive of a 
latent anemia. The qualifying adjective ‘‘incipent’” would be no 
better, for some of these individuals live out their normal expec- 
tancies without ever developing anemia. In this article I use the 
term ‘‘sickle-cell trait’’ instead of the misleading one ‘‘latent sickle- 
cell anemia.”’ 

There can now be no doubt that the peculiar susceptibility of 
red blood corpuscles to form sickle cells is hereditary and is carried 
throughout life. Apparently, the susceptibility is transmitted as 
a dominant unit character according to the Mendelian law. Its 
incidence among negro dispensary patients, regardless of their 
ailment, has been reported as about 7 per cent.2. The ethnologic 
origin of the sickle-cell trait is entirely unknown. 

Relation between the Sickle-cell Trait and Sickle-cell Anemia. 
Most writers tacitly assume that the occurrence of sickle cells in the 
blood is related to the establishment of severe anemia. The fact 
that severe hemolytic anemia occurs much more frequently among 
negroes with the sickle-cell trait than among negroes without it, 
goes far to prove this assumption. The anemia is associated with 
a group of clinical features which is seemingly specific for indi- 
viduals with the sickle cell trait. Finally, sickle cells are seldom 
found in dried blood smears, or in wet smears examined immediately 
from nonanemic subjects with the sickle-cell trait, whereas, they are 
found in such blood smears from patients with sickle-cell anemia. 

It has been stated that there is no proportionality between the 
number of sickle cells and the severity of symptoms. This state- 
ment is misleading unless it is understood that it has reference to 
the number of sickle cells observed in wet smears after standing hours 
or days. In other words, there is no difference in the ability of the 
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red corpuscles of anemic and nonanemic subjects with the sickle-cell 
trait to form sickle cells outside the body under suitable conditions, 
but there is an important difference between the two classes of sub- 
jects in that in the nonanemic, sickle cells in considerable numbers 
do not occur preformed in the circulating blood, whereas, in the 
anemic they do. 

The manner in which the formation of sickle cells in the body 
leads to the development of severe anemia is a problem for investiga- 
tion. The most obvious working hypothesis is that the red corpus- 
cles are so injured in becoming sickle cells that thereafter they are 
abnormally susceptible to the ordinary hemoiytic processes of the 
body. Several reported observations support this idea. 

Sydenstricker* observed vigorous phagocytosis of sickle cells by 
large mononuclear leukocytes in vitro. Emmel'st observation of 
excessive phagocytosis of red corpuscles in the stained blood smears 
of patients with sickle-cell anemia is of less value in this connection 
as it is not clear whether the red corpuscles were sickle cells or had 
ever been sickle cells. 

Cooley and Lee? reported that the sickle cells of wet smear cultures 
are rapidly destroyed at incubator temperature, whereas the normal 
appearing red corpuscles of the same blood smear are not. They 
further reported that blood of patients with sickle-cell anemia 
manifests hemolysis more rapidly at incubator temperature than 
does normal blood. When the susceptible corpuscles are suspended 
in normal serum or in serum from a patient with acquired hemolytic 
jaundice, the accelerated hemolysis is still apparent. However, 
if normal red corpuscles are suspended in serum from a patient 
with sickle-cell anemia, hemolysis is not accelerated. Cooley and 
Lee, therefore, drew the inference that the accelerated hemolysis 
is not due to increased hemolytic agents in the serum but is due to 
increased susceptibility of the corpuscles to hemolytic influences. 
Before it can safely be concluded that the sickle-cell distortion is the 
primary factor in the excessive blood destruction observed clinically, 
it remains to be demonstrated that the corpuscles become sickle 
cells prior to hemolysis. 

Mechanism of Sickle-cell Formation in Vitro. If the distortion of 
red corpuscles into sickle cells be the primary factor in the blood 
destruction of sickle-cell anemia, it becomes important to discover 
what factors cause the distortion. Hahn and Gillespie’ rendered 
a detailed report of a laboratory investigation of this problem. In 
brief the facts are as follows. 

When red corpuscles of an affected individual are suspended in a 
hanging drop of normal saline solution in an atmosphere without 
oxygen, the corpuscles all assume the crescentic shape. When 
oxygen is admitted to the chamber® under the hanging drop, the 
corpuscles, now sickle cells, immediately revert to a circular form. 
The corpuscles may be put through as many transformations as one 
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wishes by turning into the chamber alternate streams of carbon 
dioxid and oxygen. Not only carbon dioxid but ethylene, nitrous 
oxid, nitrogen, and hydrogen are suitable to induce the distortion 
of the corpuscles. However, certain conditions of hydrogen-ion 
concentration must be met before the distortion will occur. In 
alkaline suspensions, the distortion occurs slowly or not at all. 
Acidity favors the distortion. 


Fic. 1.—Sketch of the apparatus used to demonstrate the transformation of sus- 
ceptible red corpuscles into sickle cells and to test their reactions to various gases. 
A, ‘*‘Micro slide for molds, Will Corporation, No. 11812." B and B’, wash bottles 
for moistening the gases. C and C’, bottles arranged to act as outlets for excessive 
pressure and provided with water seals. 


Carbon monoxid acts as effectively as oxygen in restoring sickle 
cells to a circular form, and after carbon monoxid has acted, carbon 
dioxid again induces the sickle-cell distortion. Apparently, the 
crescentic shape is stable when the contained hemoglobin is in the 
reduced state and the circular shape is stable when the hemoglobin 
is combined. The effect of hydrogen-ion concentration upon the 
distortion is thus explained, for it is known that the dissociation of 
combined hemoglobin is favored by increase of acidity. 

It seems probable that the formation of sickle cells from suscepti- 
ble corpuscles under a sealed cover slip is due to progressive decrease 


ap! 
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of oxygen and accumulation of carbon dioxid resulting from the 
metabolism of the blood cells. The observation of Hein, McCalla, 
and Thorne’ that the elevation of a cover slip under which sickle 
cells have formed causes them to revert to a circular form is con- 
sistent with this hypothesis. It has been suggested that the 
mechanical effect of the cover slip pressing upon the blood film is 
a factor in producing the distortion. Inasmuch as a mechanical 
factor might be suspected in a hanging drop, which in practice was 
really a rather thin film, it appeared important to demonstrate the 
sickle-cell distortion in a suspension of considerable bulk in which 
the corpuscles could not possibly be affected by solid surfaces. 

Sickle-cell Distortion in Bulk and Fixation of Sickle Cells. ‘The 
demonstration of sickle cells in a suspension of corpuscles, treated 
by bubbling carbon dioxid through it, is complicated by the fact 
that specimens withdrawn for microscopic examination are neces- 
sarily subjected to the action of atmospheric oxygen. To obviate 
this difficulty, a search was made for fixing agents which would 
preserve sickle cells in their characteristic form. 

Mr. J. Greist and Mr. J. Hord, working in this laboratory, 
arranged an apparatus for bubbling carbon dioxid through a 
suspension of susceptible corpuscles in an Erlenmeyer flask. The 
flask was equipped with a separatory funnel for the introduction 
of liquid fixing agents and with an additional glass tube for the 
introduction of carbon dioxid charged with formaldehyde gas. 
Suspensions were treated with pure carbon dioxid until change 
of color indicated reduction of the hemoglobin. The fixing agents 
were than applied. In all the experiments, the liquid fixing agents 
were deprived of dissolved oxygen by prolonged treatment with a 
stream of pure carbon dioxid. After an interval of time for thorough 
fixation of the corpuscles, the suspensions were aérated. Specimens 
were then withdrawn and examined under a cover slip. 

Ferrous ammonium sulphate solution and formaldehyde gas both 
effectively fixed sickle cells in their characteristic form. After 
these agents had acted, oxygen no longer restored the circular form. 
This result established both the facts that sickle cells are susceptible 
of fixation and that susceptible corpuscles can be transformed into 
sickle cells by exposure to carbon dioxid while they are freely sus- 
pended in normal saline solution without the intervention of any 
mechanical factors. 

Zenker’s solution and mercuric chlorid invariably fixed the cor- 
puscles in a circular form. It will be noted that both these sub- 
stances are capable of acting as oxidizing agents. 

Sickle-cell Formation Independent of Serum. Joseplhs'® reported 
that susceptible red corpuscles would not form sickle cells under a 
cover slip if they were previously thoroughly washed free of plasma. 
He interpreted his experiments to establish the fact that there is a 
substance in all serum essential to the sickle-cell distortion. 
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Dr. Francis Smith repeated in this laboratory the experiments 
described by Josephs in part but with this change in detail, that the 
ability of the washed corpuscles to form sickle cells was tested in a 
hanging drop suspended over a gas chamber. The red corpuscles 
from a patient with proved sickle-cell anemia were treated by ten 
successive washings with normal saline solution. After each wash- 
ing, the passage of carbon dioxid through the gas chamber induced 
the formation of typical sickle cells. These experiments fail com- 
pletely to sustain the conclusion of Josephs. We find no evidence 
of any plasma component which affects the transformation of discoid 
corpuscles into sickle cells. 

In criticism of Josephs’ experiments, it should be noted that the 
formation of sickle cells under a cover slip is notoriously capricious 
even when drops of unaltered blood are employed. Some slides 
show sickle cells and other slides made at the same time and in the 
same way do not. The technique described by Hahn and Gillespie’ 
provides a more reliable test of the ability of red corpuscles to form 
sickle cells. 

The Pathogenesis of Sickle-cell Anemia. Sydenstricker® concluded 
that the sickle-cell trait is only a predisposing cause of sickle-cell 
anemia and that when anemia is present in subjects with the sickle- 
cell trait it is due to ‘‘factors innocuous to the normal individual.” 
Some such theory seems to be necessary to account for the sporadic 
incidence of sickle-cell anemia among large groups of perfectly 
healthy individuals with the sickle-cell trait. The observation of 
Cooley and Lee? that there is no proportionality between the severity 
of sickle-cell anemia and the ability of the red corpuscles to form 
sickle cells (in vitro) also points toward the participation of some 
other factor or factors than the sickle-cell trait. 

The discovery of the unknown precipitating factors is the chief 
problem of sickle-cell anemia. This discovery might point the way 
to a rational mode of therapy or prophylaxis. Hahn and Gillespie® 
proposed the theory that the unknown factor is anoxemia, inasmuch 
as they established that asphyxia of susceptible corpuscles in vitro 
causes the sickle-cell distortion. In support of this theory they 
cited the frequent incidence of pulmonary disease in cases of sickle- 
cell anemia. Recently, cases of severe sickle-cell anemia without 
associated pulmonary disease have been reported. My present 
view, therefore, is to regard a theoretical correlation between 
anoxemia and anemia in subjects with the sickle-cell trait as merely 
suggestive and worthy of the attention of those who have large 
numbers of cases of sickle-cell anemia available for study. 

Splenectomy in Sickle-cell Anemia. ‘The first case of sickle-cell 
anemia to be treated by splenectomy was reported by Hahn and 
Gillespie’ in 1927. The results of the operation were spectacular. 
The child became symptomatically well and has remained so up to 
the present time except for evidences of rickets. The blood bili- 
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rubin and excreted urobilin decreased rapidly. The red-cell counts 
and hemoglobin determinations showed less rapid though marked 
improvement. Notwithstanding these favorable changes, the sickle- 
cell trait persisted without change. 

My second case of sickle-cell anemia, the details of which are 
reported in this article, reacted to splenectomy in an even more 
spectacular manner from a clinical standpoint. From a cachectic 
infant with a profound anemia, the patient was changed within 
eight weeks into a well-nourished, healthy appearing subject. The 
only treatment was splenectomy and careful feeding. The same 
care with the feeding had been taken prior to operation without any 
result whatever. The blood bilirubin decreased to a level within 
the limits of normal but the red-cell count and hemoglobin showed 
only moderate improvement. The sickle-cell trait persisted. 

A restudy of this subject was made five’ months after operation. 
The patient continued to appear perfectly healthy except for 
evidences of rickets. The red-cell counts and hemoglobin were still 
approximately at the level established during the postoperative 
period of eight weeks. However, the blood bilirubin showed some 
increase but not to the preoperative level. The sickle-cell trait 
persisted without change, as estimated by the gas-chamber test, and 
the stained smears of the blood showed numerous sickle cells. 

Splenectomy in sickle-cell anemia was first suggested by Syden- 
stricker and Huck.’ Sydenstricker* later reported that in one case 
splenectomy had been attempted but that the operation was not 
completed. In reporting a case in a boy, three and a half years of 
age, Dreyfoos" stated that he advised splenectomy, although he had 
no knowledge that splenectomy had ever been performed for this 
condition. Operation was refused. Alden" reported that splen- 
ectomy was advised in one case but that the operation was refused by 
the patient, and that in another case (the same one described by 
Dreyfoos) splenectomy was considered inadvisable because of thie 
anemia. Stewart” reported a case treated by splenectomy but 
submitted no postoperative data to indicate whether the effect of 
the operation was good or bad. 

In the light of my experience, profound anemia is no contraindi- 
cation to splenectomy in sickle-cell anemia. On the contrary, it is 
the one most certain indication. A preliminary blood transfusion 
would be advisable in cases for which donors can be found. Splen- 
ectomy is not proposed as a cure for the sickle-cell trait, which in 
my two cases and in that of Stewart, was unaffected by the pro- 
cedure. Apparently, removal of the spleen merely makes the 
sickle-cell trait less menacing to the life of the patient by curtailing 
excessive red-cell destruction. 

All the indications for splenectomy are fulfilled by cases of sickle- 
cell anemia. Excessive hemolysis is present; compensatory activity 
of the hemopoietic tissues is evidenced by an excessive output of 


Fic. 2.—Photomicrograph of sickle cells produced from normally appearing but 
susceptible red corpuscles by passing carbon dioxid through the gas chamber. The 
gas was passed until the hanging drop was dry. The sickle cells were then fixed by 
formaldehyde vapor and stained with Wright's stain. 


Fic. 3.—Oil immersion photomicrograph of a section of the spleen fixed in 10 per 
cent liquor formaldehydi. Practically all the red corpuscles are elongated and sickle- 
shaped. What appear to be red corpuscles of circular contour are of very small 
diameter and are interpreted as being transverse sections of sickle cells. 
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Fic. 4.—Oilimmersion photomicrograph of a section of the spleen fixed in Zenker’s 
fluid. Although many of the red corpuscles are of rather irregular outline, none have 
the sharp horns of sickle cells and their predomi: iting contour is cireular These are 


interpreted as corpuscles reversed to a circular share 
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ifter having been sickle cells 
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nucleated and reticulated red corpuscles (reticulocytes) and by high 
leukocyte counts; and splenic involvement is evidenced by crises of 
abdominal pain or by splenomegaly or by both. 

The beneficial effect of splenectomy requires further explanation 
than can be given at the present time. It may be, as I have assumed 
that the removal of the spleen prevents the destruction of corpuscles 
which have undergone the sickle-cell distortion due to the action of 
an unknown extrasplenic factor. On the other hand, it is possible 
that splenectomy rids the body of a factor which facilitates the 
transformation of susceptible corpuscles into sickle cells. The fact 
that the corpuscles show an unaltered ability to form sickle cells 
in vitro after splenectomy does not necessarily imply that sickle 
cells are formed in the body in such numbers after splenectomy 
as before. A sharp distinction must be drawn between the forma- 
tion of sickle cells in vitro and in vivo. 

Splenomegaly in Sickle-cell Anemia. In some articles on sickle- 
cell anemia the impression is left that splenomegaly is a regular 
feature of the disease. On the other hand, Huck® stated that the 
absence of splenomegaly in sickle-cell anemia serves to differentiate 
it from familial hemolytic jaundice. Later, Sydenstricker® stated 
that of 71 cases, 11 had splenomegaly. I find that approximately 
15 per cent of the reported cases had splenomegaly. It is, thereforel 
obvious that the size of the spleen is of no service in the differentia, 
diagnosis. In the case reported by Dreyfoos,'® the spleen was at 
one time not palpable but later became so. In the case reported by 
Stewart,” the spleen was at first not palpable, later became so, and 
still later decreased in size until it was again not palpable. In this 
case, the liver also decreased in size relative to the size of the body 
of the growing child. It is likely that the size of the spleen is 
variable depending upon the stage of the disease. Such pathologic 
descriptions as are available indicate that the splenic lesion is one 
of intense congestion with red cells and of tissue damage revealed 
eventually by fibrosis, pigmentation, and healed infarcts. No 
observer has reported any significant cellular hyperplasia. The 
entire picture is one of an overworked, badly damaged spleen. 

Whether the size of the spleen has any bearing upon the advisa- 
bility of splenectomy remains to be seen. The spleen was large in 
both of my cases and the results of splenectomy were excellent. 
It may be that cases with small, atrophic spleens will not respond 
so well.* The matter must be put to clinical test. A present, it 
would be irrational to withhold splenectomy in a case of sickle-cell 
anemia in which the spleen is not palpable. We do not know how 
closely the size of the spleen is correlated with its hemolytic activity, 
although presumably a small fibrotic spleen is not apt to be function- 
ing excessively. 

* In Stewart’s™ case, seen by one of us at operation, the child’s spleen was 


extremely small and fibrotic and very slight improvement followed its removal.—Ebs. 
VoL. 175, NO. 2.—FEBRUARY, 1928 
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R. W. R., colored, aged eighteen months, was admitted to the Indian- 
apolis City Hospital July 3, 1926, with a complaint of persistent cough, 
drowsiness, and vomiting. His illness dated from April, 1926, when these 
symptoms led to a diagnosis of bronchopneumonia. Since that date, the 
patient had steadily lost weight. He was brought to the hospital and kept 
under observation from May 8 to June 10. In the record of the “‘previous 
admission” are mentioned the following observations: Severe anemia, 
evidence of rickets, marked cervical adenitis, rales in the upper part of the 
left lung, enlargement of the liver, and great enlargement of ths spleen. 
After some clinical improvement, the patient was referred to the outpatient 
department for continued observation. High fever and exacerbation of the 
aforementioned symptoms led to readmission on July 3. On this occasion, 
I was invited to study the case by Dr. Winters, of the pediatric staff, who 
made a tentative diagnosis of sickle-cell anemia. 

The patient was an emaciated colored child apparently a little more than 
one year of age. The skin lacked elasticity. The costal borders flared and 
the abdomen was large. The legs were bowed. The costochondral junc- 
tions were marked by beads. The sclere had a peculiar greenish color. 
The pupils were normal in appearance and in reactions. The epitrochlear, 
cervical, and inguinal lymph glands were enlarged. Both lung areas had 
impaired resonance but no riles were heard. The heart was rapid but with- 
out adventitious sounds. The abdomen was distended but the wall was 
flaccid. Liver dullness extended 3 cm. below the costal border. The left 
hypochondrium was occupied by a firm, smooth mass in the medial border 
of which a notch could be felt. This mass extended to the iliac crest and to 
the midline. The patient’s weight was 18 pounds. 


TABLE I. 
Red-cell count, Hemoglobin, White-cell count, Body weight in 
Date in millions per cent in thousands pounds. 

May 14, 1926 13.3 16 
May 15, 1926 10.0 

May 18, 1926 1.83 

May 28, 1926 2.38 10) 9.8 18 
June 4, 1926 3.04 40) 10.9 

July 3, 1926 2.61 55 6.5 18 
July 7, 1926 3.18 $5 8.4 15 
July 15, 1926 3.53 2 13.3 

Aug. 14, 1926 2.47 15 6.6 

Sept. 13, 1926 Splenectomy. 15 
Sept. 21, 1926 2.55 38 35.4 

Oct. 13, 1926 3.97 18.9 29 
Feb. 17, 1927 3.75 60 25.8 

Feb. 22, 1927 3.03 37 8 25 


Repeated Roentgen ray examinations revealed increased density in the 
left lung field. The urine was negative for albumin, sugar, casts, and pus 
cells. Stool examination showed no ova or parasites. A blood smear 
(Wright’s stain) showed numerous poikilocytes and nucleated red cells. 
Many of the poikilocytes were crescentic. Of the red cells, 6 per cent were 
reticulated. The differential formula was fairly uniform in eight examina- 
tions, five before and three after operation. The average values were as fol- 
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lows: Polymorphs, 49 per cent; lymphocytes, 46 per cent; large mono- 
nuclears, 2 per cent; eosinophils, 2 per cent; basophils, | per cent. The 
blood-cell counts are set forth in Table I. After standing one hour at room 
temperature, a sealed wet smear of the blood showed transformation of all 
the red cells into sickle cells. The results of five van den Bergh tests are 
set forth in Table II. The red cell resistance, as determined by hypotonic 
saline solutions, was increased. ‘The values are set forth in Table III. 


TABLE II.—SERUM BILIRUBIN DETERMINED BY THE VAN DEN BERG 


TEST. 
Direct Quantitative 
1 minute 1 hour Mg. per liter Units 
Sept. 2, 1926 Neg. Pink Pink 17.5 3.5 
Sept. 13, 1926 Splenectomy 
Sept. 18, 1926 Neg. Pink Pink 6.4 1.3 
Oct. 13, 1926 Neg. Neg. Faint pink 2.0 0.4 
Feb. 17, 1927 Neg. Faint pink Pink 10.0 2.0 
Feb. 22, 1927 Neg. Faint pink Pink 9.75 1.97 


TABLE III.—RED CELL RESISTANCE DETERMINED BY HYPOTONIC 
SALINE SOLUTIONS. 


Beginning Complete 

hemolysis, hemolysis, 

per cent per cent. 
Patient's cells 0.03 
Normal control 0 44 0.36 


Blood transfusion could not be carried out for lack of a compatible donor. 
On September 13, 1926, I removed the spleen" through a left rectus incision. 
The operation was not attended by any unusual difficulties. There were 
few adhesions. Wound healing was satisfactory. The postoperative course 
was uneventful. After the first ten days, the temperature became prac- 
tically normal. The child retained his feedings and began to show weight 
gains. His cough subsided and he became alert. On discharge he was 
symptomatically well. 

On February 16, 1927, the patient was admitted to the James Whitcomb 
Riley Hospital for observation. He was symptomatically well and appeared 
to be well nourished. The lymphadenopathy and anatomical evidences of 
rickets were still present. The sclere were very slightly greenish. The 
right side of the abdomen was larger than the left and the lower border of 
liver dullness was 3 cm. below the costal border. Roentgen ray of the lungs 
showed clearing of the left side but there was a slight hazy thickening of 
the lung markings throughout the right lung field. The heart shadow was 
moderately increased. Laboratory data obtained during this admission 
are shown in the tables. Dried blood smears (Wright’s stain) showed 
moderate poikilocytosis. Of the red blood corpuscles, 2 per cent were 
sickle cells. A smear made from a drop of blood drawn from a finger when 
the arm was rendered cyanotic by a tourniquet showed the same percentage 
of sickle cells. After standing an hour at room temperature, a wet smear 
of blood, sealed with petrolatum, showed transformation of all the red cells 
into sickle cells. 
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EXAMINATION OF SPLEEN. The spleen, in the fresh condition, was about 
four times its normal size. The capsule was thickened in places and was 
marked by several depressed scars. The cut surface was almost gelatinous 
and of a very dark red color. Malpighian bodies were scarcely visible. 
Thin blocks of the spleen were dropped immediately into 10 per cent 
liquor formaldehydi and into Zenker’s solution. A culture of a specimen 
selected under aseptic precautions showed no growth. 

Microscopic study of the sections shows a marked congestion of the pulp 
with red corpuscles. In some areas, the pulp cells are pushed far apart by 
great pools of red corpuscles which are not distinct from each other but 
seem to be agglutinated. In these areas, there are large numbers of phago- 
cytic cells loaded with coarse granules of blood pigment. The sinusoids 
contain a moderate amount of blood and do not show the congestion which is 
such a marked feature of the pulp. There is no increase of connective tissue. 
The lymphoid follicles are small in size. The red corpuscles of the tissue 
fixed in formaldehyd are all sickle cells. Where red corpuscles are seen 
with circular outline, their diameter suggests that they were sectioned 
transversely. In the Zenker tissue the red corpuscles are almost all of cir- 
cular outline. The few elongated corpuscles which can be found have 
rounded poles and do not look like typical sickle cells. Many of the 
corpuscles in this tissue are ragged and of irregular outline. In my 
opinion these corpuscles were sickle cells prior to exposure to Zenker’s 
solution. It will be recalled that sickle cells, produced in mtro from normally 
appearing red corpuscles, are not fixed in their characteristic form by Zenker’s 
solution but are fixed in a circular form. 


Conclusions. 1. Sickle-cell anemia, a disease which bears some 
resemblance to hemolytic jaundice, is of sporadic occurrence among 
negroes with the “sickle-cell trait,” that is, whose red blood cor- 
puscles become distorted into sickle-shaped cells under certain condi- 
tions. 

2. The sickle-cell trait in itself is compatible with perfect health 
and long life. It is an hereditary characteristic, behaving as a 
dominant according to the Mendelian law of heredity. The term 
“latent sickle-cell anemia” is not logically applicable to individuals 
whose only abnormality is the possession of this trait. 

3. The red corpuscles of negroes with the sickle-cell trait who 
are without symptoms form sickle cells as readily under proper con- 
ditions as do the red corpuscles of individuals with sickle-cell anemia. 
That is, there is no proportionality between the degree of anemia 
and the ability of the red corpuscles to form sickle cells in vitro. 

4. There seems to be a correlation between the severity of 
sickle-cell anemia and the number of sickle cells in the circulating 
blood. Symptomless individuals with the sickle-cell trait have few 
or no sickle cells in the circulating blood. 

5. It is likely that the formation of sickle cells in the blood from 
apparently normal red corpuscles leads to the increased hemolysis 
which produces sickle-cell anemia. 

6. Evidence is cited to show that red corpuscles which have 
undergone the sickle-cell transformation are more susceptible to 
hemolytic influences than before their distortion. 
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7. Evidence is presented to show that the sickle-cell transforma- 
tion im vitro is induced in apparently normal but susceptible red 
corpuscles by dissociation of their oxyhemoglobin. 

8. A method is described for the production of sickle cells an 
vitro from apparently normal but susceptible red corpuscles freely 
suspended in normal saline solution, and for their fixation in their 
characteristic shape. 

9%. Evidence is presented that no serum component, separable 
from susceptible red corpuscles by washing, is necessary in the 
sickle-cell distortion. 

10. The factors which precipitate the sickle-cell distortion in the 
living subject and which cause excessive hemolysis are unknown. 
Anoxemia is suggested as a possible factor. 

11. Early splenectomy in sickle-cell anemia is advocated on the 
basis of two cases in which the procedure was followed by marked 
clinical improvement. 

12. After splenectomy the sickle-cell trait persists unchanged. 
Red-cell destruction and the consequent anemia, however, are 
lessened. 

13. The size of the spleen in sickle-cell anemia is variable and 
probably depends on the stage of the disease. 
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HEREDITY IN HEMOPHILIA. 


By Mapce Tuourtow Mackin, M.D., 
LONDON, ONTARIO. 


(From the Department of Anatomy of the University of Western Ontario Medical 
School, London, Ontario.) 


ALTHOUGH there are numerous pedigrees showing the inheritance 
of hemophilia, there still seems to be considerable uncertainty 
on two points in this connection; (1) whether the female can exhibit 
true hemophilia, and (2) whether the male can transmit the disease. 
As to the former, there are numerous cases of hemophilia occurring 
in the female, which have been reported in the literature, but 
since practically all cases of bleeding were formerly listed as hemo- 
philia, no differential diagnosis being made between that and hemor- 
rhagic purpura, or telangiectasia, it is quite probable that few or 
none of the so-called cases of hemophilia in the female were true 
hemophilia. For an absolute diagnosis of hemophilia today, there 
must be the necessary laboratory findings with respect to the 
platelet count, coagulation time, bleeding time, and so forth. 
Theoretically, however, hemophilia in the female is as possible as 
is color blindness, for instance. 

As to the possibility of the male transmitting the disease, there 
is also some doubt. It is recognized by all that the male does not 
transmit the disease as an evident one to any of his children, but 
the question has been whether he could transmit it to a grandson 
through his daughter. That some defects, such as color blindness, 
usually found only in the male, can be so transmitted is well known, 
but hemophilia has been regarded by most as an exception to this 
rule. Hence the formulation of Lossen a half century ago that all 
the descendants of hemophilic males will be absolutely free from the 
defect of their progenitor. In 1911, Bulloch and Fildes, reviewing 
the subject very thoroughly, arrived at the conclusion that there is 
no adequate proof that inheritance of hemophilia has ever gone 
through the male line, even through the intermediate step of being 
carried latent by the daughter of the affected male. In other words, 
if a male, who is a true hemophilic, survive long enough to marry 
and reproduce he may do so with a certain knowledge that he will 
never have descendants who exhibit his defect. 

It is to refute such a statement, and to set forth the manner 
of inheritance of hemophilia that the present note is written. To 
geneticists the matter is clear; to clinicians who are not primarily 
trained in this science, and who have as their guide only the deduc- 
tions which can be drawn from collected pedigrees, there does 
seem to be some justification for Lossen’s rule. It is true that in 
recent vears, since the diagnosis of hemophilia is dependent upon 
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definite laboratory findings, and not merely upon an undue tendency 
to bleed, there have been very few cases of transmission through 
the male line; it is practically always through the female that the 
thread of inheritance runs. In the far-famed Mampel family which 
has been recently brought up to date through the sixth generation 
by Klug, there is no real transmission through the male line, and in 
an article reported by Davidson and McQuarrie, in which the history 
extended through eight generations, there was no evidence that the 
male transmitted his affliction to his descendants. 

It is necessary, however, to understand the transmission of 
sex-linked recessive characters, of which hemophilia is one, to grasp 
the full significance of this apparent inability of the male to pass 
on this very tragic defect. First of all, it is obvious that the 
afflicted male must live long enough to marry, and he must also 
have children before his ability to transmit his defect can be 
determined. 


Parents Offspring 
Female Male Female Mak 
l XX (normal) X (normal) XX (normal X (normal 
2 XX (normal) x (hemophilic) Xx (normal, but X (normal 
carrier) 
Xx (normal, but X (normal) XX (normal) X (normal). 
carrier) Xx (normal, but x (hemophilic). 
carrier) 
{ Xx (normal, but x (hemophilic) Xx (normal, but X (normal). 
carrier) carrier) 
xx (hemophilic) |x (hemophilic). 
5 xx (hemophilic X (normal) Xx (normal, but x (hemophilic). 
carrier) 
6 xx (hemophilic) |x (hemophilic) xx (hemophilic) x (hemophilic). 


This table shows the six possible matings of normal and hemophilic persons. The 
last two are theoretical, inasmuch as true hemophilia has not yet been proven to 


exist in the female. X and x are sex chromosomes, the former normal, the latter 
carrying also the factor for hemophilia. A normal X is dominant to the hemophilic 
x, whose presence is thus concealed when combined with a normal X. The female 


possesses two sex chromosomes, one inherited from either parent, while the male 
possesses but one derived from his mother. 


If we now refer to the table above, it is evident that even this 
is insufficient. If he have only sons he does not transmit his 
defect; he must have daughters in his family as well. (Mating 2.) 
But since he passes it on to his daughters as a latent and not obvious 
defect, the fact that the transmission has occurred is incapable of 
proof unless these daughters marry and have sons to whom they 
may transmit their latent defect as an obvious disease. (Mating 3.) 
Again since they can transmit freedom from the disease as readily 
as the disease itself, the sons have an even chance of escaping the 
inheritance of hemophilia. (Mating 3.) Thus, lack of hemophilia 
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in one or two of her sons does not establish the rule that the daughter 
of a hemophilic man will not have hemophilic sons. The first son 
may exhibit it; on the other hand she may have four or five sons 
all normal, each one having chanced to receive the normal instead 
of the defective chromosome. The greater the number of sons, 
the more are the chances increased that one of them at least will 
inherit the disease. 

Summing up the conditions necessary to be fulfilled before trans- 
mission through the male line can be put to the test, they are as 
follows: the male must live long enough to marry, he must have 
daughters, who in turn must marry and produce a number of sons. 
If these conditions are repeatedly fulfilled and none of these grand- 
sons inherit their maternal grandfather's defect, then it may be 
stated that the male probably does not pass on hemophilia to his 
descendants. As will be seen, however, these conditions are seldom 
met with. 

In the famous Mampel family in which the disease has run through 
six generations, Klug found 27 true bleeders, all males. Of these 
20 died of hemorrhage before they reached the marriageable age; 
and 5 who lived to maturity never married. The remaining 2 
married, and had daughters, but these have as yet produced no 
sons, hence it is impossible to put the law of Lossen to the test in 
this family since no opportunity has as vet arisen for the male to 
show whether he is capable of passing on this defect. Geneticists 
will watch with interest, however, the families of these daughters. 

In the family history reported by Davidson and McQuarrie 
extending through eight generations there were 14 male bleeders 
Of these 11 never married. Of the 3 who did marry, | had 4 sons 
and no daughters, hence he may be ruled out. (Mating 2.) One 
had a daughter who had 1 son; the other had 2 daughters, | 
unmarried and the other married, with 2 sons. Here there were 
three opportunities for the testing of the rule of transmission through 
the male, but the number of cases is entirely too small for any 
generalizations. The evidence being purely of a negative character, 
and very limited in extent, it must be held in reserve until more 
adequate proof is brought. 

That families have been reported in which the transmission does 
occur through the male line at times, is well known and Bulloch and 
Fildes have collected these in their monograph on hemophilia. 
They reject them, however, as cases of true hemophilia, because the 
male did transmit the disease and because they were all reported 
before the laboratory diagnosis of hemophilia was established. 
That they were not justified in this procedure seems clear to me, 
for the study of pedigrees of other forms of hereditary bleeding, 
proven not to be hemophilia, do not show the clear-cut sex-linked 
transmission which these pedigrees show. Although hemophilia 
has been confused with other chronic hemorrhagic diatheses, 
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such as telangiectasia and hemorrhagic purpura, in these there is 
seldom if ever the definite sex-linked transmission through genera- 
tion after generation that characterizes hemophilia. That type 
of inheritance through four or five generations is, next to the labora- 
tory findings, the best guarantee of the accuracy of the diagnosis. 

In a splendid article on hemophilia written by Legg in 1881, he 
gives a pedigree of a family through seven generations, in which 
the male in the second generation transmitted his defect through 
varying generations of females to twenty of his male descendants 
(see illus.) Other pedigrees might have been chosen in which a 
greater number of instances of transmission through the male 
were exemplified, but Legg’s clear differentiation of hemophilia in 
this family from other chronic hemorrhagic diatheses on the basis 
of the clinical findings leaves in my mind no doubt that he was 
actually dealing with hemophilia. 
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Pedigree, showing inheritance in hemophilia. Squares in- 


black symbols, persons afflicted with hemophilia; 
circles with dots inside, females who are normal, but carry the factor for hemophilia 


sex-linked mode of 
dicate males; circles, females 
itent; clear symbols with numeral inside indicate a corresponding number of unaf 
fected offspring means twins. Most of 

an early age Note that 
generation occurred, twenty ol 


the hemophilic males died of 
transmission through the male in the second 
his male descendants inheriting his disease. The 
male inherits hemophilia from his mother, however; never from his father. 


hemor 
rhage at 


In this pedigree we see that the female in the first generation 
was a carrier, and the source of defect was unknown. One of her 
4 sons passed on the defect to 20 descendants. One of these 
had | female intervening between him and the male progenitor 
who passed on the defect, 3 had 2 intervening females, 12 had 3, 
and 4 of the males in the seventh generation had four generations 
of females, in other words they inherited from their great-great 
great-grandfather his disease, carried latent through all the inter- 
vening females, until it became evident in them. Had this history 
extended no further back than through the last five generations 
a rather extensive pedigree for the average family of today) one 
might have cited this pedigree also as proof of the law of Lossen, 
that the male never transmits hemophilia. In the Appleton Swain 
family, reported by Pratt, although there is po confirmatory labora- 
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torv diagnosis, the definite mode of inheritance of a sex-linked reces- 
sive character in connection with a tendency to bleed from slight 
wounds makes the diagnosis fairly certain. Here 13 of the afflicted 
children in six different families could trace their disease to their 
maternal grandfather, 5 in two families to their great-grandfather, 
and 1 had to go back through four and | through five generations 
of females before the male ascendant was reached who had passed 
on to them his defect. 

In Eugenical News in 1925 there is a family reported, although 
the laboratory findings are not given, in which hemophilia was 
transmitted through the male line four times, twice from grandfather 
to grandson through the mother, and twice from great-grandfather to 
a male descendant through two intervening females. Unfor- 
tunately the laboratory diagnosis was not made to confirm the 
clinical, and those who wish to adhere to the rule of Lossen may 
refuse to admit these cases to the category of true hemophilia. 

From what we know of sex-linked recessive diseases, we can feel 
safe in laving down the following rules for the transmission of 
hemophilia. These are not to be regarded as any new formulation, 
but rather as a restatement for the benefit of those who have been 
inquiring concerning the transmission of hemophilia, and who have 
been led astray by the old rules laid down by Lossen, together with 
some others that have accumulated since his time. 

Summary. 1. A man afflicted with hemophilia will have no 
children showing this disease, provided that he marries a normal 
woman who is not a carrier. (Mating 2.) 

2. The sons of such a man will not only be normal themselves, 
but they cannot transmit the defect to their descendants. (Mating 
2.) 

3. The daughters of such a man will be outwardly normal, but 
they will all be carriers of the defect (Mating 2), liable to give 
it as an evident disease to half their sons. (Mating 3.) 

4. Half the daughters of a woman who is a carrier of hemophilia 
are apt to be carriers themselves, transmitting the defect, as their 
mothers did, to half their sons as an evident defect, and to half 
their daughters who will be carriers in their turn. Half the daughters 
and half the sons of a woman who is a carrier are apt to be normal. 
(Mating 3.) 

5. Theoretically it is possible for a woman to show hemophilia 
as a disease, provided that she had a father who showed the disease 
and a mother who was either a carrier or a hemophilic herself. 
(Matings 4 and 6.) This may be impossible of realization, for the 
presence of a double quantity of the defect may act as a lethal 
factor inhibiting the development of the embryo. Such lethal 
factors are known in some other forms of life. Hess has suggested 
that hemorrhagic purpura may be the form which hemophilia 
takes in the female, since he found the former occurring in the sisters 
of hemophilic males. 
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6. If there were a woman with hemophilia, a// her sons would 
exhibit the disease. (Matings 5 and 6.) 

7. The only persons in a hemophilic family who can marry with 
impunity, are the unaffected males and their descendants. 

&. All daughters of hemophilic males are carriers, (Mating 2) 
and should not reproduce. Since, in a family in which hemophilia is 
known to exist it is impossible to tell which women are carriers 
and which are free from the latent defect until they reproduce, it 
is advisable for all women in such a family to refrain from having 
children. Although this excludes some normal women from repro- 
ducing, it is the only safe rule to insure the elimination of the defect. 

9. Hemophilia is a disease so tragic in its effects, that it is essen- 
tial for those who bear the taint in their family to know what are 
the possibilities of their passing it on. To allow the statement 
to go unchallenged that it is impossible for a hemophilic male ever 
to have hemophilic descendants is to spread still further the taint 
which crops up here and there to snuff out the life of some child. 
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Appendix. After the above article had been submitted for publication, 
the author saw an abstract, published in the September issue of the Eugenical 
News, concerning an article by B. 8. Nissé dealing with heredity in hemo- 
philia, which had appeared in the Annals of Eugenics, 1927, 2, 25 to 40. 
After much difficulty the original article was obtained, and Nissé’s con- 
clusions are here given. It will be remembered that Bulloch and Fildes 
rejected those cases of so-called hemophilia in which transmission through 
the male had occurred, explaining them as due to incorrect diagnosis, or to 
transmission through a carrier mother. They state (p. 169) ‘“Transmission 
in any other way than through unaffected females has not been recorded 
in any recent publication,” and again (p. 185), “Second, males in earlier 
generations of a pedigree are wrongly diagnosed as bleeders with the result 
that bleeder descendants are presumed to have inherited the disease from 
such males, while in reality the line of inheritance passed out of the family 
through the maternal side.” “It must be pointed out that these instances 
of propagation through the male belong to the past.” 

Although Nissé cites these families collected by Bulloch and Fildes, he 
appears to be under the impression that these authors had fully accepted 
them as cases of true hemophilia, and so supporting the idea of transmission 
through the male. This I believe to be an erroneous interpretation of 
their conclusions, and McCrae’s quotation of their ideas is in agreement 
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with mine, for he says that Bulloch and Fildes conclude that transmission 
never occurs through the male line (Osler’s Principles and Practice of Medi- 
cine, tenth edition, 1925, p. 767). Nissé, after quoting these cases which 
he says support the law of Nasse, adds a new pedigree which further vali- 
dates the idea that transmission does occur through the male, if he live 
long enough to propagate. In his pedigree, a male transmitted to two 
grandsons through two daughters, and another male, his brother, to one 
grandson through his daughter. 

The other cases which have been used to prove inheritance through the 
male line have not been confirmed as true cases of hemophilia by laboratory 
diagnosis. This defect Nissé remedies by giving the coagulation time of two 
of his cases and the coagulation time and platelet count on a third. These 
figures are as follows: Four minutes thirty-five seconds coagulation time 
on the first case; six and a half minutes on the second; nine minutes on the 
third. The last patient showed a count of 87,400 platelets per cubic milli- 
meter. These figures make us wonder if Nissé was really dealing with hemo- 
philia. 

McCrae and Hess state that in hemophilia the platelet count is normal 
but it is reduced in purpura, while the coagulation time is normal in purpura 
but much prolonged in hemophilia. The normal platelet count is 225,000 
to 250,000 per cubic millimeter, and the normal coagulation time shows 
wide variations depending upon the time of the day at which the blood was 
drawn, the part of the body from which it was taken, the temperature of the 
room, and the method used in its estimation (Emerson’s Clinical Diagnosis, 
1921). The figures given by Nissé, therefore, appear to be more in agree- 
ment with a diagnosis of purpura than of hemophilia. McCrae states that 
cases of purpura are sometimes found in hemophiliac families. On the 
other hand, the type of inheritance conforms to that found in hemophilia. 
Is it possible that the laboratory diagnosis of these two conditions is not so 
clearcut as was supposed, and that we may find cases which fit with absolute 
precision into neither category; or is it possible that in some families pur- 
pura is a definite sex-linked recessive defect? 

Although Nissé’s cases do not lend such indubitable support to my con- 
clusions as I had hoped, he feels that they lend strong evidence to the sup- 
port of Nasse’s law. Whether they can be classed as true hemophilia and 
so strengthen the conclusions which I have stated in my paper on the basis of 
the theoretical knowledge of inheritance of sex-linked recessive diseases, 
I am not sure, but if all cases of hemophilia are investigated from the labora- 
tory as well as the genealogic standpoint, my statement that hemophilic 
males can transmit the disease to their daughters’ sons will ultimately find 
verification. 


PNEUMONIA IN A CASE OF CHRONIC LYMPHATIC LEUKEMIA. 


By R. A. Hicxiine, M.B., (Cantas.) 
AND 


W. D. Suturr, M.D., 


NEW YORK. 


(From the Second Medical (Cornell) Division of Bellevue Hospital and the Depart- 
ment of Medicine, Cornell University Medical College.) 


Recent literature contains scanty information regarding the 
influence of complicating diseases upon leukemia. In 1904, Dock! 
reviewed the cases previously reported and described one of his 


HICKLING, SUTLIFF: PNEUMONIA IN LYMPHATIC LEUKEMIA 225 


own. The infections in his review were typhoid fever, pneumonia, 
and a variety of suppurative conditions. In 20 of the 23 cases, a 
decrease in the total leukocytes was reported and in 11 of these the 
count approached normal numbers. In some cases the percentage 
of polymorphonuclear leukocytes was increased as a result of the 
infection. Enlarged organs associated with the leukemia, such as 
the liver, spleen, and lymph nodes, decreased in size during the 
infection. 

Five cases of lobar pneumonia that have been described agree in 
general with the above findings.?:*.*** One of these recovered, 
as did our case, and is said by Grawitz? to have had an initial fall, 
then a rise of the total leukocyte count with no change in the differ- 
ential count. ‘Thorsch*® reports occasional differential counts, but 
daily total leukocyte counts on a case of chronic lymphatic leukemia 
which died on the sixth day of lobar pneumonia. He found an 
initial fall at the expense of the lymphocytes then a rise of both 
polymorphonuclears and lymphocytes to a maximum. 


Case History. I. N., an Irishman by birth, aged forty-nine years, a 
laborer, was admitted to the Second Medical Division of Bellevue Hospital 
on April 1, 1927, and discharged on May 2, 1927. 

He complained of a sudden chill six hours before admission, followed by 
pain in the right chest on coughing, and weakness. 

Past History. Malaria twenty years previously; deafness of the right 
ear for a somewhat longer period; pneumonia ten years before; slight 
chronic cough for an indefinite period; he denied venereal infection, but 
admitted the habitual use of alcohol, especially whisky. 

For the past year, he had noticed a slight but definite increasing weakness. 
He had also in the same period noticed small lumps on the back of his neck, 
which appeared to vary in size from time to time. 

Physical Examination. On admission, he appeared of medium height, 
acutely ill; coughing. His pupils were irregular, nearly fixed to light and 
unequal. The nasal septum was perforated. The lungs showed definite 
signs of consolidation of the right upper lobe. His sputum was tenacious, 
the color of prune juice; temperature was 105° F.; respirations moderately 
rapid, and blood pressure; systolic, 90; diastolic, 58 

The course was that of a severe pneumonia. During the first three days 
a gradual fall in temperature to 100° occurred with apparent improvement, 
then a rise to 103° was accompanied by toxemia, further chills moderate 
distention, vomiting on the sixth day, jaundice and delirium on the ninth 
day. Signs of consolidation in the right lower lobe and increase in the size 
of the spleen so as to be palpable 3 cm. below the costal margin were noted 
on the ninth day. Temperature fell to normal on the eleventh day with 
general improvement. During convalescence in the hospital lymph nodes 
became palpable in the posterior cervical chain, and the spleen remained 
palpable. The signs of consolidation in the right apex persisted to time of 
discharge. Roentgenogram of the chest on the twenty-fifth day showed 
evidence of lobar pneumonia of the right lung and a possible chronic fibrosed 
pulmonary tuberculosis at the apices. The Wassermann test was negative 
three times. He regained strength slowly and was sent to a convalescent 
home in the country for one month. 

The possibility of leukemia was suspected, because of the blood count, 
in the first two or three days of the pneumonia. A thorough examination 
at this time failed to show the presence of enlarged lymph nodes or spleen. 
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The history of former enlarged cervical nodes, gradual development of 
weakness, and the further progress of the case confirmed this opinion. 

One hundred and fourteen days after the onset of the pneumonia the 
patient had returned to work following a month in a convalescent home. 
His only symptoms were a slight cough at night and occasional feeling of 
weakness. The spleen was palpable; slightly enlarged, firm discrete lymph 
nodes were present on both sides of the neck and in the left axilla. The chest 
showed no abnormal physical signs except for harsh breath sounds at the 
right apex. Roentgen ray showed irregular consolidation of the right upper 
lobe with thickened pleura, and some interlobular plastic pleurisy on the 
right side. The blood count showed: 

Red blood cells, 4,000,000; hemoglobin, 70 per cent; leukocytes, 49,500 


per c.mm.; polymorphonuclears, 22.4 per cent; lymphocytes, 74.4 per cent; 


monocytes, 3 per cent; myelocytes, 0.2 per cent. 


Hematologic Findings. ‘Total and differential leukocyte counts 
were performed daily during the disease. The percentage differ- 
ential count was obtained by examining 500 successive leukocytes 
seen on stained cover-glass films. The total number of each type 
of cell per cubic millimeter were calculated from the total leukocyte 
count and percentages. On the chart the total leukocytes and the 
total number of lymphocytes and polymorphonuclears per cubic 
millimeters are plotted in the form of curves. 

It will be seen from the chart that the leukocytes had reached 
practically constant numbers when examined, more than two 
months after the onset of the pneumonia. The average of the last 
three counts, performed at intervals of thirteen days and thirty- 
seven days, is in round numbers: ‘Total leukocytes, 43,000 per 
c.mm.; lymphocytes, 32,000 per ¢.mm.; polymorphonuclears, 9000 
per c.mm. It will be convenient to refer to these numbers as the 
“constant count.” If we compare the changes which occurred 
during the pneumonia with the constant count the following points 
are noted: 

The total leukocyte count commenced at about the level of the 
constant count; they increased rapidly during the first eight days 
to 94,000 per c.mm., and thereafter varied between 70,000 and 
107,000 per c.mm. until the twentieth day, when they commenced 
to decrease. The increase in total leukocytes is seen to be due 
chiefly to an increase in the lymphocytes. These cells formed 
60.6 per cent of the total leukocytes on the first examination and 
reached a maximum percentage of 90.2 per cent on the twentieth 
day. The chart shows that the lymphocytes were decreased in 
total numbers, compared with the constant count, during the first 
three days of pneumonia; but they rapidly increased, later reaching 
a maximum of 91,000 per c.mm. on the twelfth day. During con- 
valescence they gradually decreased to reach the constant count, 
about 32,000 per c.mm. 

It will be seen from the chart, that in spite of the abnormal 
differential count, a definite polymorphonuclear leukocytosis was 
present during the acute stage of the disease. There were 15,000 
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polymorphonuclears per c.mm. on the first examination; they 
increased to 25,000 per c.mm. on the eighth day, and thereafter 
gradually fell to within normal limits. 

The monocyte count cannot be regarded as very accurate, as the 
percentage of these cells during the acute stage of the disease was 
never above 2, and was often below 1; but the counts indicate that 
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these cells rose from normal numbers in the beginning to a maxi- 
mum of 1900 per c.mm. on the twelfth day, and then soon fell to 
normal numbers. 

Eosinophils were not seen in any count until the seventeenth 
day. Thereafter they were present in low numbers on most occa- 
sions. 

The blood counts show that in this case the bone marrow was able 
to produce a high polymorphonuclear leukocytosis as a result of 
the infection. The rapid and great increase in the lymphocytes 
indicates a hyperactivity of the lymphatic apparatus. The highest 
lymphocyte counts appeared at about the time when there is an 
increase in the lymphocytes in normal cases of pneumonia. The 
difference is rather in the degree of this lymphocyte response. 

Serologic Findings. Immune reactions in the presence of leukemia 
are discussed by Ordway and Gorham.’ The work which they review 
and subsequent work has been done almost entirely with typhoid 
and paratyphoid infection and immunization. In general, it has 
been found that the opsonic and phagocytic powers of leukemic 
blood are feeble and that antibodies such as agglutinins are usually 
absent. 
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In the case described above pneumococcus Type I was isolated 
from the sputum on two occasions and from the blood stream on 
five successive days the third to the seventh of the disease. The 
bacterial count in the blood was low, not exceeding 4 per cc. at any 
time. 

Tests of the protective power of the patient’s serum for mice 
inoculated with pneumococcus Type I were made. The serum 
specimens used were obtained on three days before defervescence 
(the third, fifth and ninth of the disease) and on three days after 
the defervescence (the fourteenth, nineteenth and thirty-fourth days 
of the disease). Those after defervescence showed protection, 
the first two against 10,000 minimal lethal doses of pneumococcus, 
the last against only 100 minimal lethal doses of pneumococcus. 
This approximates the finding in uncomplicated cases of pneumonia, 
although the amount of protection is not as large as may some- 
times be demonstrated. 

Agglutinins are found in low concentrations and frequently for 
only short periods of time in the serum of patients following lobar 
pneumonia. ‘Their absence in specimens of serum obtained on the 
eighth, tenth, seventeenth and thirty-fourth days does not indicate 
an abnormal response to the infection. 

Summary. 1. A case is presented of lobar pneumonia occurring 
in a patient with chronic lymphatic leukemia. 

2. The daily variations in the leukocytes during the acute stage 
of the pneumonia, and the condition of the blood after a long 
convalescence are described. 

3. It was found that an absolute polymorphonuclear leukocytosis 
occurred although the relative count was low. The lymphocytes | 
increased rapidly to a high figure during the first week, and decreased 
very slowly in the weeks of convalescence. 

4. Specimens of blood serum taken after recovery showed the 
presence of protective antibodies in moderate amount for the 
homologous organism. No agglutinins were found. 
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Two nonfebrile conditions are preéminently associated with an 
increased metabolic activity, namely, hyperthyroidism and the 
leukemias. An increased or abnormal thyroid secretion is assumed 
to be the underlying factor in the first, while the cause or causes of 
the elevated energy exchange in the latter is vet to be definitely 
determined. There is a further similarity between these diseases in 
that irradiation with Roentgen rays or radon is usually followed by 
a drop in the heat production. In myelogenous and lymphatic 
leukemia the levels of the leukocyte count and of the different sorts 
of immature white blood cells have been considered useful criteria 
in determining treatment by such irradiation. The height of the 
basal metabolism in hyperthyroidism aids in establishing the degree 
of disease activity and when properly determined and evaluated it 
also helps govern the therapy in the different types of leukemia. 
It is the application of such knowledge to the treatment of patients 
with chronic lymphatic leukemia that is discussed in this paper, 
together with observations concerning the basal metabolism and 
its relationship to the state of the blood. 

The first report of an increased energy exchange in leukemia was 
made by Bohland' in 1893. He studied 3 cases, particularly because 
of the anemia, which he sought to associate with an altered respira- 
tory exchange. In 1906, Magnus-Levy? summarized the available 
knowledge of the respiratory metabolism in the leukemias by stating 
that a rise in the basal metabolism sometimes occurred, but it was 
usually to be found at the upper limit of normal. The literature 
on the basal metabolism in the leukemias concerns myelogenous 
leukemia for the most part and this aspect has been reviewed and 
discussed recently by Riddle and Sturgis.* Minot and Isaacs,‘ on 
the other hand, have studied the effect of Roentgen rays and radon 
irradiation in patients with lymphatic leukemia and have noted a 
subsequent lowering in the basal metabolic rate as well as a decrease 
in the leukocyte count and symptoms due to increased metabolism. 

Material and Methods. The basal metabolism and state of the 
blood has been studied in 31 patients with chronic lymphatic leuk- 
emia, upon whom 244 metabolic determinations were made. These 
obsérvations were made not only before and after treatment with 
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Roentgen rays and radon, but also during the course of the disease. 
Four of these patients were the subjects of daily intensive studies. 
The data are presented from two standpoints: (1) A statistical 
study of the basal metabolism and the formed elements of the blood; 
(2) similar daily studies on selected cases. Dr. G. R. Minot antici- 
pated this intensive study on the basal metabolism of chronic 
lymphatic leukemia and thus some of the data at our disposal were 
collected prior to our investigations, particularly by Dr. J. Hitch- 
cock. Observations on patients whose lymphoid tissue showed a 
pathologic picture, but who at no time disclosed a blood picture of 
lymphatic leukemia, that is, cases of ‘‘pseudo-leukemia” are excluded 
from this series. However, patients in whom an aleuokocythemic 
blood picture was presented at one time and a leukemic picture at 
another are included. 

The patients were studied in the postabsorptive condition, twelve 
hours or more after the last ingestion of food. The metabolism 
determinations were made in the usual manner on a Collins-Benedict 
apparatus. During several of the observations an elevated temper- 
ature was found and proper correction for this was made by deduct- 
ing 7.2 per cent for each degree (F.) of fever.° In most cases, 5 or 
more metabolic determinations were made on each person, the 
greatest number of observations on any one being 37, while there 
was only one determination made on each of four individuals. The 
daily studies include control periods of one to four days before 
Roentgen ray or radon irradiation. 

Total and differential white blood cell and erythrocyte counts, 
together with the determination of the percentage of hemoglobin 
and estimations of the number of blood platelets from very carefully 
prepared stained blood smears were made in almost every case. Ina 
few instances the blood platelets were counted by means of hemocy- 
tometer and pipette. The examination of the blood was made at the 
time of the metabolism determination except in a few of the earlier 
observations. The distinction between small, large and immature 
lymphocytes was noted to determine whether or not there was any 
relationship between the age of the lymphocytes and the height of 
the metabolic rate. This was done particularly because the numbers 
of immature celle in myelogenous leukemia seem to bear a direct 
relation to the amount of increase of the basal metabolic rate as 
shown by Gunderson‘ and also by Riddle:and Sturgis.* 

I. The Statistical Study of the Basal Metabolism and State of the 
Blood. A. The Basal Metabolism and Leukocyte Level Before and 
After Irradiation. ‘Thirty-two of the 244 observations were made 
upon 18 patients before any irradiation was given. These results 
are shown in Table I. With but one exception the metabolic rate 
was elevated, the majority showing an increase from 10 to 45 per 
cent above the average normal level. The highest rate observed 
in these nonirradiated cases was + 68 per cent. It appears, there- 
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fore, that when lymphatic leukemia has progressed far enough to 
cause symptoms sufficient to make the affected individual seek 
medical aid at a hospital of this type,* the basal metabolism has 
reached a level above normal. 


TABLE I.—THE RANGE OF BASAL METABOLIC RATE, BASAL PULSE 
RATE AND WHITE BLOOD CELL COUNT IN UNTREATED 
CASES OF LYMPHATIC LEUKEMIA. 


Average Range of white 
Range of basal Number of Number of basal blood cell count, 
metabolic rate. cases. determinations. pulse rate. thousands per c.mm 
Oto + 9 l ] 76 42 
+10 to +19 5 7 70 35 to 539 
+20 to +29 3 7 75 33 to 597 
+30 to +39 3 +e) S7 21 to 115 
+40 to +49 4 5 SS 57 to 123 
+50 to +59 1 2 S6 72 to 129 
+60 to +69 1 1 94 36 


TABLE II.—THE RANGE OF BASAL METABOLIC RATE, BASAL PULSE 
RATE AND WHITE BLOOD CELL COUNT IN TREATED AND 
UNTREATED CASES OF LYMPHATIC LEUKEMIA. 


Average Range of white 
Range of basa Number of basal blood cell count 
metabolic rate. determinations. pulse rate thousands per ¢.mm 

—1l0 to — 1 10 70.6 5 to 186 
Oto + 9 26 66.5 3 to 454 
+10 to +19 43 70.6 2 to 544 
+20 to +29 64 73.2 4 to 596 
+30 to +39 41 79.7 3 to 212 
+40 to +49 36 84.0 2 to 385 
+50 to +59 17 85.6 3 to 379 
+60 to +69 3 88.7 11 to 150 
+70 to +79 2 89.0 7to 23 
+80 to +89 2 96.5 70 to 90 


The complete data obtained from studies upon irradiated and 
nonirradiated individuals are summarized in Table IJ. One hundred 
and ninety-four of the 244 observations showed that the metabolic 
rate was increased from 10 to 50 per cent above the normal average. 
Unusually high rates were found in several instances, the highest 
rate observed being 83 per cent above normal. On the other hand, 
36 of the determinations were within normal limits and yet the 
leukocyte counts in these patients varied from 2800 to 483,500 cells 
perc.mm. As the higher levels of metabolic activity were reached, 
the leukocytes did not always show high counts. Of 30 metabolic 
determinations upon patients whose leukocyte level was above 
250,000 cells per c.mm., 23, or 77 per cent showed a rise of less than 


* The patients seen in this hospital have usually been referred for treatment by 
outside physicians. The diagnosis of lymphatic leukemia has thus generally been 
made before arrival at the hospital. 


232 KRANTZ, RIDDLE: 


30 per cent. Thus, when a group of cases is considered, it appears 
that there is no definite relationship between the basal metabolism 
and the level of the leukocytes. In each individual case, however, 
a general relationship does exist between these two factors and this 
is discussed further on. 

The average basal pulse rate showed a constant increase as the 
heat production rose. This, Minot and Means,’ have interpreted 
as a result due to the increased metabolic rate. There were wide 
individual variations in the pulse rate, dependent in part upon 
anemia and other factors. Therefore, only the association of a low 
basal pulse rate with a low basal metabolic rate may be considered 
of any significance. 

Patients with lymphatic leukemia may show symptoms which 
are definitely associated with, and probably due to an increased 
metabolism. These are: an increased pulse rate; easy fatigability; 
usually an increased rate and volume of respiration; a sensation 
of warmth; an increased tolerance for cold; loss of weight; a warm, 
moist skin; and not uncommonly sweating. As these symptoms 
become more pronounced, the respiratory exchange rises. After 
irradiation with Roentgen ray or radon, these symptoms often lessen 
and even disappear when adequate treatment has been given. At 
the same time the basal metabolic rate drops and may return to 
normal after sufficient irradiation. The leukocytes may show a 
sudden and marked drop without any distinct decrease in the 
patient’s symptoms and the heat production may even rise tempo- 
rarily after irradiation as is illustrated in Charts III, 1V, V and VI. 
Therefore, the basal metabolic rate is perhaps a truer indicator of 
the condition of the patient and is to be correlated more closely with 
his symptoms, than is the height of the leukocyte count. When the 
metabolic rate has returned to a normal level after irradiation, the 
patient gains in strength and in ability to resume a useful occupa- 
tion and this, after all, is a criterion of beneficial treatment. 

B. Relationship of the Basal Metabolic Rate to the Immature Cells. 
The relationship between the numbers and character of the imma- 
ture white blood cells and the basal metabolic rate has been found 
to be less evident in lymphatic leukemia than in myelogenous 
leukemia. This lack of correlation may be more apparent than real, 
for it is more difficult to determine the degree of immaturity of the 
lymphocytes than of the myeloid cells. However, when there were 
many immature cells such as lymphoblasts, the patient was dis- 
tinctly ill and the basal metabolism high. Such individuals usually 
have not been benefited by therapy and have soon died. Chart VI 
illustrates the course of a case in which the lymphoblasts varied 
from 8 to 20 per cent of the total leukocyte count. A fatal outcome 
resulted one month after the last observation and Roentgen ray 
irradiation caused only a temporary reduction in the metabolic rate 
and white blood cell count, with a quick return to their former 
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levels. Even when the leukocyte count was low, the immature cells 
persisted in the peripheral blood. 

Most of the cases presented a considerable predominance of small 
lymphocytes over other cells in the circulating blood. There was a 
definite tendency for the large lymphocytes and immature lympho- 
cytic cells to increase as the heat production rose. The percentage 
of lymphocytes fell markedly in some cases under Roentgen ray 
or radon therapy. However, a high percentage of lymphocytes 
may occur when the white blood cell count is either high or low, but 
a distinct decrease in their percentage after irradiation is more apt 
to be observed when the total leukocyte count is relatively low. A 
reversal of the percentage of lymphocytes in the blood as compared 
to the white blood cells derived from the bone marrow does not 
appear to influence the length of the disease. 

C. The Relationship of the Basal Metabolic Rate to the Numbers of 
Blood Platelets. [ecrease of the blood platelets is a characteristic 
feature of chronic lymphatic leukemia. Minot and Buckman® record 
a marked reduction of blood platelets when the total number of 
lymphocytes are excessive, the percentage of immature cells high, 
or the hemoglobin level low. In our cases a high metabolic rate was 
usually associated with a marked decrease in the blood platelets, 
while a low rate was found in patients where they were normal or 
only slightly diminished. 

When the disease process encroaches upon the bone marrow, a 
marked reduction in the blood platelets may occur. If these ele- 
ments fall to 60,000 per c.mm. or below, purpura with bleeding from 
the mucous membranes is apt to ensue. An increase in the imma- 
ture lymphocytic cells may also occur under these circumstances 
and the basal metabolic rate decrease only very temporarily from 
high levels after Roentgen ray irradiation, as is illustrated by the 
data given in Chart VI. 

Many patients were studied over a period of months and repeated 
blood examinations usually showed a shift in the number of blood 
platelets toward normal after proper irradiation in cases where the 
basal metabolic rate had returned to low levels. Usually, however, 
a slightly reduced number of these elements persisted, though the 
leukocyte counts and energy exchange were within normal limits. 
The basal metabolic rate almost always bore an inverse relationship 
to the number of blood platelets. 

When many grossly immature cells are present in the blood in 
myelogenous leukemia, the blood platelets are usually low and the 
basal metabolism high. However, under varying circumstances in 
this disease, an increased, normal, or diminished number of blood 
platelets occurs and these elements often return to normal after 
Roentgen ray or radon treatment.’ In lymphatic leukemia there 
appears to be a much less marked tendency for the blood platelets 
to return to normal after irradiation than in myelogenous leukemia, 
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probably because the bone marrow is secondarily involved in lymph- 
atic leukemia, rather than primarily as in myelogenous leukemia.’ 
But in each of these conditions an increase in the number of grossly 
immature cells is often accompanied by a thrombopenia and an 
elevation of the basal metabolism. 

D. Relationship of the Basal Metabolic Rate to Anemia. In their 
discussion of anemia in lymphatic leukemia Minot and _ Isaacs‘ 
state: ‘The hemoglobin level is an important index of the state 
of the patient and the effect of the disease on the marrow may be 
indicated by the degree of anemia. When the hemoglobin is 50 per 
cent or below, it is rare to see much symptomatic improvement.”’ 
To determine what relationship exists between the metabolic rate 
and anemia, three individuals in whom the hemoglobin was below 
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Cuart I.—Basal metabolism after irradiation of a case with low red cell pic- 
ture. Five hundred electrostatic units of Roentgen ray irradiation were given at 
each exposure. 


50 per cent were studied. The results obtained in two of these 
patients, which are similar to the third, are shown in Charts I and II. 
In neither individual did the basal metabolic rate return to normal 
after irradiation, though some decrease in the heat production 
occurred. The leukocyte count continued to drop in each of the 
patients. After the lowest level of metabolism had been maintained 
for several days after Roentgen ray irradiation, a rise in the heat 
production occurred. In the first case the low leukocyte level and 
in the second the low erythrocyte count were considered contra- 
indications to further treatment by irradiation. In both cases it is 
to be noted that the red blood cell count continued to decrease after 
the application of Roentgen rays. On the other hand, in cases 
where the hemoglobin percentage and the erythrocyte count were 
normal or only slightly reduced, there was no rapid return of an 
increased basal metabolism after irradiation. Chart IIT illustrates 
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such a case. Here the red blood cells were found to be in the vicinity 
of 4,000,000 per c.mm. and even several months later the basal 
metabolism remained low and the erythrocytes had increased slowly. 
In this case, the average basal pulse rate was 69 per minute, whereas 
in the 2 cases with marked anemia, the basal pulse rate varied from 
SS to 100 beats per minute. 

The health of another patient with severe anemia became greatly 
improved after Roentgen ray irradiation. However, when marked 
anemia occurs in lymphatic leukemia, considerable improvement in 
the patient’s health is not the rule. The erythrocyte count does 
not immediately increase after intensive irradiation in this disease. 
At first it often decreases slightly and then rises slowly, often begin- 
ning to increase only several weeks after treatment. It appears. 
from our studies that a normal basal metabolism is hard to obtain 
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Cuart II.—Basal metabolic rate after irradiation of a case with low red cell 
picture. Two hundred and fifty electrostatic units of Roentgen ray irradiation 
were given at each exposure. 


where the associated anemia is severe, even though the leukocytes 
have reached a low level. 

E. The Basal Metabolic Rate in Various Stages of Chronic Lymphatic 
Leukemia. No patients with lymphatic leukemia were observed 
when the disease was in the incipient stage, but presumably there 
is no increase in the heat production at such a time. However, if 
the disease has progressed far enough to cause obvious symptoms, 
the metabolic rate has increased in almost all instances above normal. 
At such a time the patient can be benefited by proper Roentgen ray 
or radon treatment. As successive courses of irradiation are given, 
there is a progressively less favorable reaction to the same dosage, 
as is shown by a study of the symptoms, the state of the blood and 
the basal metabolism. An increasing severity of the disease is shown 
particularly by the following five conditions which are associated 
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with an increased basal metabolism: (1) An increase in the svmp- 
toms of the patient, among which fever, due to the leukemic process, 
is often present. (2) A rise in the white blood cell count. (3) An 
increase in the number of immature lymphocytes, as well as in the 
degree of immaturity. (4) A reduction in the blood platelets. (5) 
Progressive anemia. 

In the final stages of the disease the activity of the leukemic 
process becomes more marked and irradiation is of little benefit. 

F. Discussion. It seems tous that the basal metabolism is a truer 
indicator of the activity of the leukemic process than is the leuko- 
evte count. The leukocyte count may be high in one individual and 
low in another, vet both may have a high basal metabolism. Various 
authors have suggested that the white blood cell level may be influ- 
enced by the rapidity of elimination or destruction of the leukocytes. 
Isaacs and Danielian'® have recently studied the excretion of leuko- 
cytes in the saliva in patients suffering from leukemia and have 
suggested that a leukopenia may be due to either increased elimina- 
tion or decreased production of leukocytes and that any given level 
of white blood cells can be dependent upon varying rates of produc- 
tion and elimination of these cells. Any of these factors may thus 
account for a varying leukocyte level, independent of the activity 
of the disease as measured by the basal metabolism, which appears 
to bear a closer relationship to the patient’s condition than does the 
white blood cell count. 

Il. Daily Studies on the Basal Metabolism and State of the Blood 
Before and After Roentgen Ray Irradiation. ‘lhe four individuals who 
served as subjects of daily studies were selected because of the 
different levels of the leukocyte count in three and the fourth was 
studied intensively because of an active exacerbation of chronic 
lymphatic leukemia. The results of the studies are shown in Charts 
III, IV, V and VI. 

Chart III illustrates the association of a comparatively low leuko- 
cyte count—30,000 cells per c.mm.—with an increased energy 
exchange. The patient had a slight anemia and her blood platelets 
were only slightly diminished. She complained primarily of symp- 
toms due to an elevated heat production, and two Roentgen ray 
exposures of 500 electrostatic units each sufficed to make these 
symptoms disappear. The basal metabolism started to fall from 
+ 38 directly after the first treatment and continued to do so for 
nine days when it became normal. The total leukocyte count fell 
in the same period to 2300 cells per c.mm. and the lymphocytes from 
93 to 34 per cent. 

Data obtained from studies upon a patient with a moderately 
high initial leukocyte count— 75,000 cells per c.mm.—with an ele- 
vated metabolic rate are shown in Chart [V. Here a striking drop 
in the sumber of leukeeytes occurred after the first irradiation of 
500 electrostatic units, but not until a second application of the 
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Cuartr IV.—Basal; metabolic rate after irradiation of a case with moderately 
high leukocyte count. Five hundred electrostatic units of Roentgen ray irradiation 
were given at each exposure. 
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same dosage five days later did the energy exchange become normal. 
A third patient showed a low level of heat production combined with 
a high total white blood cell count when first seen by us and results 
of these observations are shown in Chart V. It was not until after 
four Roentgen ray exposures of 500 electrostatic units each had 
been given that the slightly elevated heat production of this patient 
remained normal. The leukocyte count continued to drop from a 
level of 500,000 cells per c.mm. before irradiation to 200,000 at the 
time the basal metabolism became normal. However, several weeks 
later the count fell to 125,000 cells per c.mm. The symptoms of 
increased heat production, though never severe, disappeared within 
nine days after therapy had been commenced. 

Chart VI represents studies upon a patient with a marked activity 
of the disease. Not only was the basal metabolism elevated, but 
the formed elements of the blood gave evidence of the severity of 
the disease as noted above. Eight Roentgen ray exposures of 250 
electrostatic units each were given in spite of the obvious involve- 
ment of the bone marrow. The number of white blood cells fell, 
but the immature lymphocytes persisted in the same percentage as 
before. The basal metabolic rate never reached normal, nor was 
the patient in any way symptomatically benefited. A few days 
after the last Roentgen ray application the leukocyte count and 
heat production rose again to former high levels. 

Riddle and Sturgis’ have noted a rise in the basal metabolism in 
myelogenous leukemia coincident with a fall in the leukocyte count 
within-a period of several days after irradiation. This also has been 
found to be true in lymphatic leukemia as will be noted upon exami- 
nation of any of the accompanying charts. The same observers 
often noted a temporary but distinct rise in the leukocyte count 
during this period which preceded a general drop in the number 
of leukocytes. This is in direct contrast to the findings in our cases 
of lymphatic leukemia, where such a rise in the leukocytes was 
never demonstrable. After these temporary changes have taken 
place, there is a fall in both the number of white blood cells and in 
the basal metabolism, suggesting a general relationship of one to the 
other. 

Indications for Roentgen Ray and Radon Therapy. ‘l'reatment of 
the patient with lymphatic leukemia is not to be limited to irradia- 
tion therapy alone. This form of therapy, however, does improve 
the patient symptomatically for a time, and when the disease is 
not too far advanced he may be able to resume his normal activities 
until the disease process once more gains the upper hand. Experi- 
ence has suggested to us that there are certain definite indications 
for irradiation when Roentgen rays or radon can be of benefit in 
this disease, namely: 

I. INDICATIONS FOR TREATMENT DrRECTED ‘TOWARD THE Pa- 
TIENT’S CONDITION IN GENERAL. A. When symptoms of elevated 


240 KRANTZ, RIDDLE: 


energy exchange occur or when the basal metabolism is elevated 
above normal, provided irradiation is not contraindicated because 
of recent exposure to Roentgen rays or radon. As the symptoms 
and the elevated basal metabolic rate may be associated with few 
or many circulating white blood cells the determination of the energy 
exchange serves as a means to govern the extent of therapy, par- 
ticularly when the leukocyte count is low. 

B. When the white blood corpuscles are 100,000 or more per ¢.mm. 
Such an elevated leukocyte count may occur with a heightened 
basal metabolism or with symptoms due to pressure from diseased 
tissue and either of these indicate that therapy is desirable. It is a 
mistake to treat the white blood cell count only; the patient and 
not abnormal physical signs must be treated. At times, however, a 
leukocyte count of 100,000 cells or more per c.mm. may occur when 
the energy exchange is normal and as it seems unwise to permit 
so many cells to be in the circulation, therapy for their reduction 
appears to be desirable. 

I]. InpicaTrions FoR TREATMENT Towarp a Loca 
ConpbiT10N. When pressure from diseased tissue causes symptoms. 
In the neck the enlarged lymph nodes may interfere with deglutition, 
may obstruct breathing, or may cause obstruction to the blood or 
lymph flow. In the thorax, increase of lymphoid tissue may press 
upon the trachea, blood and lymph channels, and surrounding 
structures, causing undesirable symptoms. Lymphoid | tissue 
enlargement may obstruct the venous or lymph channels in the 
pelvic region so that edema of the lower extremities may cause con- 
siderable discomfort and disordered function. ‘To a less extent, 
this is true of the axillary regions. At times the spleen may enlarge 
to a considerable extent and symptoms due to its size may result. 
Enlargement of the lymphoid tissue within the abdomen may lead 
to many sorts of symptoms" and these may be decreased by appro- 
priate therapy. 

Contraindications for Roentgen Ray or Radon Therapy. Roentgen 
rays or radon should not be administered to patients simply because 
they have chronic lymphatic leukemia, or, when they have this 
disease, simply because the white blood cell count is elevated. The 
routine treatment of these patients by such irradiation is to be 
decried when the definite indications for treatment given above are 
not present. On the other hand, when the patients are obviously 
ill there are certain conditions when the application of Roentgen 
rays or radon can produce little or no benefit, and as such may be 
considered contraindicated, namely: (1) When the bone marrow is 
markedly involved in the disease process, so that anemia and 
thrombopenia are pronounced; (2) when the circulating blood con- 
tains large numbers of very immature lymphocytes; (3) when 
recent adequate therapy has not benefited the patient. 

The conditions that indicate caution in the use of Roentgen ray 
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or radon therapy apply, of course, to lymphatic leukemia as well. 
For example, exposure must not be given too often over the same 
area. A suberythema dose of 1000 to 1200 electrostatic units 
should not be applied to the same region, more often than every five 
or six weeks. When diabetes mellitus or advanced nephritis are 
present, care should be taken in the application of such treatment. 

Leukopenia has often been considered a contraindication to irra- 
diation therapy. There is no doubt but that patients with lymphatic 
leukemia who have a leukopenia should be treated cautiously, but 
when a low leukocyte count and an elevated basal metabolism or 
symptoms due to pressure of diseased tissue are present, full doses of 
Roentgen rays or radon can be given with safety and benefit. 

Summary and Conclusions. The study of the basal metabolism 
and the formed elements of the blood in 31 cases of chronic lymphatic 
leukemia leads to the following conclusions: 

1. The basal metabolic rate in this disease is elevated when the 
leukemic process has progressed far enough to cause other than local 
symptoms. 

2. The rise in the basal metabolic rate is not closely related to the 
height of the leukocyte count, when a group of cases is considered. 
In individual cases, the basal metabolism and leukocyte count vary 
simultaneously in a similar manner after Roentgen ray or radon 
application. 

3. A dose of 250 or 500 electrostatic units of Roentgen rays often 
produces a marked decrease in the leukocyte count. A short, transi- 
tory rise in the basal metabolism is often found within three days 
after the application of such treatment. 

4. The elevation of the basal metabolic rate appears to be less 
labile than the leukocyte count and it is more directly comparable 
with the patient’s symptoms than with the white blood cell count. 

5. The presence of considerable numbers of distinctly immature 
lymphocytes is usually associated with an increased energy exchange. 
When irradiation causes but slight or no decrease in the numbers 
of these cells, the basal metabolism usually does not fall to normal, 
and it soon returns to its former level. 

6. The numbers of blood platelets tend to bear an inverse rela- 
tionship to the basal metabolic rate. 

7. Individuals with marked anemia appear to maintain a higher 
level of metabolic activity than those without this disorder. 

8. The determination of the basal metabolic rate is a valuable 
guide in the treatment of patients by means of Roentgen rays or 
radon, particularly when the white blood cell count is low. 

9. Patients with lymphatic leukemia should be treated with 
Roentgen rays or radon only when there are adequate reasons for 
doing so. 

Norse.—The authors wish to gratefully acknowledge the assistance of Miss 


Geneva A. Daland and Miss Margaret Evans in making some of the blood and 
metabolism observations. 
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DEVELOPMENTAL defects of the human organism are primarily 
of interest in that they may shed light upon various embryologic 
and evolutional phenomena. Severe cardiac malformations especi- 
ally are often dismissed as mere curiosities and incompatible with 
life, but it has been shown repeatedly that these anomalies may 
claim even the attention of the clinician. In the museum of King’s 
College Hospital may be found the heart of a-thirteen-year-old boy 
which is said to consist of a single atrium and a single ventricle.' 
One of the cases herein reported was that of an individual who 
lived to the age of fifteen years, was economically self-supporting 
and worked as a maid until three weeks before her death from 
meningitis. The other case was functionally a two-chambered 
heart and coéxisted with complete transposition of viscera, including 
a very primitive arrangement of the transposed great vessels. 
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Case Reports. Casr I.—M. Bb, a mulatto girl, aged fifteen years, un- 
married, was admitted to the medical service March 5, 1925. She was 
unconscious on admission and remained so until her death twenty-seven 
hours later. A brief history was obtained from her mother. 

The patient was born at full term and delivery was normal. Nothing 
unusual was noticed at birth and the child seemed to be in good health 
during infancy. A definite clubbing of the fingers, however, was early 
noted. During childhood, she often complained of dyspnea on exertion 
and was unable to play strenuously with other children 

The girl’s health had been very good and she was attending to her usual 
duties three weeks before admission to the hospital when she became ill with 
a severe headache, which, however, did not compel her to go to bed. Two 
weeks later she began to have fever and occasional nausea and vomiting. 
This, with an increase in the severity of the headaches, confined her to bed. 
She grew rapidly worse and on the day before admission became uncon- 
scious and incontinent “of urine and feces. She was admitted with a diag- 
nosis of acute meningitis, old endocarditis, and an undiagnosed irregularity 
of the heart. 

The patient was well developed and nourished, quite mature in appear- 
ance and apparently about twenty years of age. She lay in dorsal decubitus 
with the eyes fixed in a vacant stare and could not be aroused. The skin 
temperature was slightly elevated. 

The pupils were equally contracted and reacted to neither light nor 
distance. There was a slight increase in lacrimation and the conjunctive 
were moderately injected. Pronounced bilateral exophthalmos was present. 
Ophthalmoscopic examination disclosed bilateral papilledema, most marked 
in the left eye. 

The neck was rigid and drawn to the right. 

The thorax was symmetrical, expansion equal and of normal type. The 
breasts were those of a mature woman and normal. The extreme dyspnea 
and hypernea, 102 per minute, made examination unsatisfactory, but 
coarse mucous 'riiles were heard throughout both lungs. No impairment of 
resonance could be elicited. 

The apex beat was diffuse and thrusting, of maximum intensity in the 
sixth intercostal space 10 em. to the left of the midsternal line. On account 
of the rapid rate of the heart, 204 beats per minute, auscultation was almost 
impossible, but there seemed to be a continuous murmur, especially loud 
over the pulmonic area. The radial pulse was 120 per minute and very 
weak. The irregularity mentioned by the admitting officer was not discern- 
ible. Blood pressure was 80 mm. systolic and 0 mm. diastolic. 

The abdomen was normal except for slight enlargement of the liver. The 
external genitalia were those of maturity and well developed. 

Clubbing of the fingers and toes with curving of the nails was very marked 
and terminal cyanosis extreme. 

The patellar reflexes were exaggerated, the abdominals absent and Babin- 
ski sign bilaterally positive. Ankle clonus was well sustained on both sides 
and Brudzinski and Kernig signs strongly positive. 

Examination of the blood and urine revealed nothing of importance 
except a polymorphonuclear leukocytosis and a trace of albumin. There 
was no polycythemia. Wassermann reaction was negative. 

Spinal-fluid examination showed cloudy fluid under high pressure. The 
globulin content was increased and the cell count was 250, 69 per cent being 
polymorphonuclear leukocytes. Wassermann reaction, colloidal-gold test, 
culture and examination of a stained smear were all negative. 

The patient remained comatose and incontinent of urine and feces. The 
temperature ranged between 100.4° and 103° F. The apex rate varied from 
204 to 208 and the radial pulse from 120 to 140 beats per minute. She grew 
rapidly weaker and died twenty-seven hours after admission to the hospital. 
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Necropsy. The peritoneal cavity revealed an arrested stage of rotation 
of the entire colon, which possessed an abundant mesocolon and was quite 
mobile. 

Two lobes were present in each atypically fissured lung. 

The pericardial cavity contained 40 cc. of straw-colored fluid and showed 
an old scar over the aorta. 

The heart (Fig. 1) was of an unusual globular shape and quite large 
weighing 820 gm. The apex was rounded and lay to the left of the mid- 
sternal line. A large, dilated arterial trunk, the aorta, arose from the 
central portion of the base of the heart and followed a normal course to the 
left. Behind this vessel was a large atrium with an appendage reaching 
forward on each side. The coronary vessels followed in general the usual 
distribution. The superior vena cava received a large vessel from below 
just before entering the atrial cavity through an orifice guarded by an 
Eustachian valve. The inferior vena cava was absent, the two hepatic 
veins entering the atrial cavity separately from below. The two pulmon- 
ary veins separately entered the right side of the atrial cavity. 


Fic. 1.—Case I, anterior surface of heart. LA, left atrial appendage; RA, right 
atrial appendage; V, ventricle; 7, innominate artery; LC, left common carotid artery; 
LS, left subclavian artery; 7’, trachea. 


On opening the atrium, a single large cavity with right and left appen- 
dages was disclosed (Fig. 3). There was no division into two chambers 
but the septum primum was represented as a broad flat band on the posterior 
wall of the atrium. A longer and thicker ridge on the anterior wall was the 
septum secundum. The persisting Eustachian valve was attached to the 
posterior wall of the atrium by a fenestrated membrane. 

The atrial cavity communicated with that of the ventricle through a large 
orifice guarded by a single valve of five distinct cusps, for each of which 
there was a papillary muscle. The column carnie were well developed 
and produced deep intramural pockets as in the amphibian. The only 
attempt at interventricular septum formation was a thickened ridge on the 
left portion of the anterior ventricular wall. A small intramural thrombus 
was present at the apex of the heart where the wall was very thin. The 
aorta arose from the right side of the common ventricle and its valve was 
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composed of three well-developed cusps. The arch of the aorta was con- 
siderably dilated as far as the origin of the ductus arteriosus, but the 
arrangement of the great arterial trunks was normal. At the extreme 


Fic. 2.—Case I, showing anomalies of pulmonary orifice. op, stenosed pulmonary 
orifice; C1, C2, pulmonary valve cusps; B, bifurcation of pulmonary artery; LA, RA, 
left and right atrial appendages; V, ventricle. 


upper left corner of the ventricle the small stenosed pulmonary artery arose. 
(Fig. 2). Its orifice, 2.5 mm. in circumference, was guarded by a valve 
composed of a very small posterior and larger anterior cusp. The pul- 


Fic. 3.—Case I, interior of atrial cavity. svc, superior vena caval opening; hv, 
orifices of the hepatic veins; Si, S2, septum primum and secundum; O, atrioventric- 
ular orifice; pv, pulmonary veins. 


monary artery bifurcated 3 cm. from its orifice, the right branch receiving 
the patent ductus arteriosus whose diameter was over twice that of the 
pulmonary orifice. 
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The skull was opened and an extensive purulent basal meningitis was 
found. There was a marked pressure cone around the medulla and con- 
siderable flattening of the convolutions of the cortex. A culture of the 
pus revealed diplococcus meningitidis. 

Other anomalies found consisted of an accessory spleen, markedly lobated 
kidneys and an undescended left ovary. 


Case II.—Baby M. was born on the obstetrical service, April 15, 
1925. The mother was a healthy young mulatto primipara whose family 
history was not unusual. The paternal history could not be obtained. 
Labor was easy and no abnormality was noted at birth, the child weighing 
over 7 pounds and erying quite vigorously. A physical examination at the 
time revealed nothing of importance, and it was noted that the heart rate 
was 120 per minute and the pulse regular. 


Fic, 4.—Case II, showing transposition of viscera. 


The clinical course was not unusual for the first forty-eight hours, the 
child nursing well and the temperature and pulse remaining normal. 
Fifty-six hours after birth the temperature fell to 97° F. and the pulse rose 
to 150 per minute. At sixty hours, the baby refused to nurse. Four hours 
later cyanosis was quite marked, respiration very rapid and the pulse from 
180 to 200 beats per minute. Moist rales were- heard throughout both 
lungs and, although the extreme tachycardia made auscultation very diffi- 
cult, a continuous murmur was heard over the entire precordium. At this 
time an impression of congenital heart disease, probably pulmonary steno- 
sis, was recorded. The signs of cardiac failure rapidly increased and death 
occurred seventy-two hours after birth. 

Necropsy. ‘The pleural cavities contained a moderate amount of straw- 
colored fluid, and the lungs, which were crepitant throughout, each presented 
three atypical lobes. 
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Immediately upon opening the peritoneal cavity it was seen that there 
existed a complete transposition of viscera, a minute description of which is 
not within the scope of this article (Figs. 4 and 12). 


Fic. 5.—Case II, anterior surface of heart. A, atrium; a, truncus arteriosus; V, 
ventricle. 


Fic. 6.—Case II, posterior surface of heart. A, atrium; V, ventricle; a, truncus 
arteriosus; LA, left atrial appendage, svc, superior vena cava; pv, pulmonary veins; 
hv, hepatic veins. 


The pericardium was normal but the unusual appearance of the heart 
was at once apparent (Fig. 5). Its shape was roughly that of an equilateral 
triangle lying largely to the right of the midsternal line. From the left 
upper corner arose a large vessel, the truncus arteriosus, which arched to 
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the right to descend behind the heart. On the right upper corner was seen 
the right appendage of the atrium, which was distended with blood. 

Posteriorly the same general configuration was observed (Fig. 6). A 
small, rudimentary left atrial appendage lay immediately behind the trun- 
cus arteriosus. The superior vena cava entered the atrial cavity from 
above. The inferior vena cava was lacking, and the two hepatic veins 
separately pierced the fibrous pericardium to enter the atrium from below. 
The two pulmonary veins entered the left atrium separately but no trace of 
a pulmonary artery was seen to leave the heart. The course of the coronary 
vessels was somewhat irregular but they followed in general the usual plan 
of distribution. 

On first inspection, there seemed to be but a single atrium which com- 
municated with the common ventricle through a large atrioventricular 
orifice (Fig. 7). The atrioventricular valve was composed of a large 
anterior and a smaller posterior cusp, each having a large papillary muscle. 


Fic. 7.—Case II, interior of atrial cavity. a, truncus arteriosus; O, atrioventricular 
orifice. 


The right atrial appendage was large and distended with blood, communi- 
cating with the rudimentary left atrium through a large defect. This 
foramen was due to the lack of fusion of the incompletely developed septum 
primum and secundum. After a careful exploration this small left atrium 
was found to communicate with the ventricle through a minute, devious 
channel which would admit only a probe of medium-sized silkworm gut. 
No vestige of valve formation could be found along this channel (Fig. 10). 
The ventricle consisted of a single thick-walled chamber without vestige 
of septum formation. There were large anterior and posterior papillary 
muscles, one for each of the atrioventricular cusps. A flexible probe passed 
through the small left atrioventricular canal, entered the posterior aspect of 
the ventricle near the origin of and behind the posterior papillary muscle. 
The great vessels were very primitive in type. The truncus arteriosus 
arched to the right and descended along the right of the spine. From 
the arch sprung two innominate stems, the left giving rise to the pulmonary 
artery about 1 cm. from its origin. The latter vessel soon bifurcated to send 
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a branch to each lung. The two innominates passed upward, each dividing 
into a carotid and subclavian artery, but there was another unexplained 
anomaly in the form of a communication between the two innominate stems 
at the level of the third tracheal ring. The branches of the descending aorta 
were a mirror image of the normal (Fig. 8). 


( 


Fic. 8.—Case II, anomalies of the vascular system. a, truncus arteriosus; PA, 
pulmonary artery; A, atrium; SVC, superior vena cava; HV, hepatic veins; G gall 
bladder; L, liver; CA, celiac axis; SV, spermatic veins. 


An unusual arrangement of the venous system was present. The vena 
cava was absent, the systemic veins draining into the azygos major which 
pierced the diaphragm and coursed upward on the left to enter the 
superior vena cava previously described. The portal system was a reversal 
of the normal, and the two hepatic veins entered the atrium separately from 
below. The complete transposition of viscera included even the spermatic 
veins, the left entering the azygos and the right the right renal vein (Fig. 8). 


Symptomatology. [or centuries congenital heart disease has been 
known as the “blue disease,’ or morbus c@ruleus, though cyanosis 
may be conspicuously absent even in cases of marked defects, as is 
illustrated by the above cases, neither of which became cyanotic 
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until just before death. Another rather constant finding is an 
unusual coolness of the skin, as in Farre’s® case of transposition of the 
aorta and pulmonary artery, which, on developing smallpox, had 
a slight elevation of temperature about the head but the trunk and 
extremities remained cool. 


( 


1] Fic. 9.—Case II, anomalies of alimentary canal. The unusual position of the 
| cecum is probably due to an arrest in sinistro-rotation of the colon. O, esophagus; 
. G, stomach; L, spleen; C, cecum; P, pancreas; A, appendix; S, sigmoid colon. 

i Clubbed fingers, dyspnea and cough are early and well-known 
. occurrences. As in one of the above cases, the infant may have 
a great difficulty in taking the breast. There-may occur attacks of 
< coma with convulsions, these usually being precipitated by excite- 
. . . . 
| ment or physical exertion. A polycythemia is the rule, but one 


author*® states that an anemia may occur in long-standing cases. 
Physical and mental development is often retarded. 

General Consideration. ‘The cases reported herein are examples of 
the most primitive human hearts that have been encountered (Fig. 
i 10). Both were functionally two-chambered, and, according to 
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the usual practice of medical authors, could be reported under the 
title of “cor biloculare.”” However, they are both incompletely 
developed four-chambered hearts. Keith,‘ in a series of 272 cases, 
did not find an example of two-chambered heart. As he observes, 
the term “‘cor biloculare’”’ is objectionable from an anatomic stand- 
point because in every animal having a pulmonary circulation there 
must be some attempt at formation of a double heart. The term 
is further confusing and misleading in that minor septal defects 
of varying degree are reported under this title. One such case® had a 
complete interatrial septum except for a small defect admitting only 
the tip of the little finger. It should be understood that such descrip- 
tive terms as “amphibian heart,” “bilocular heart,’ and “single 
heart’ refer to function rather than to structure, for anomalies are 
due to arrested development and the anlagen of the type charac- 
teristic of the species is always present. 
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Fic. 10.—Diagram of comparative anatomy of vertebrate hearts. A, elasmo- 
branchs: B, teleosts; C, amphibia; 1 and 2, cases described in this article; D, lower 
reptiles; FE, alligator; F, birds and mammals. A, atrium, a, aorta; p, pulmonary 


artery; pv, pulmonary veins; s, sinus venosus; sv, systemic veins; /, truncus arteriosus; 
V, ventricle. 


In general, developmental defects of the heart may be divided into 
four chief classes: (1) Abnormalities of the great vessels; (2) 
absence or arrested expansion of the infundibulum; (3) defects 
of the various septa; (4) deformities of the valves. Examples of 
all four classes are to be seen in the hearts herein described. In 
Case I there was a deformity of the pulmonary orifice and the out- 
standing lesion of gross defects of all the septa. In the second case 
may be seen the transposition of the great vessels, absence of expan- 
sion of the infundibulum and marked septal defects as well. These 
are all further complicated by a complete transposition of viscera. 

Keith‘ found the persistence of the Eustachian valve, as in Case 
I, in but a single instance, and considers it the rarest of all cardiac 
malformations. Incomplete dissection probably accounts for the 
paucity of instances of venous anomalies presented in the above 


252 WOOD, WILLIAMS: PRIMITIVE HUMAN HEARTS 


cases. One similar case has been described recently by Miller.* 
Instances in which the pulmonary valve was composed of only two 
cusps are also rare. The unusual development of the column 
carnie is interesting in that it throws light upon the probable circu- 
lation in the cases reported above. 

The circulation in the amphibian, as typified by the frog, is one 
in which there is a mixture of the aérated and nonaérated bloods. 
This admixture occurs first in the atrium and again in the ventricle 
whence it passes into the general circulation from which a part is 
diverted to the lungs. There is, however, a mechanism which tends 


Fia. 11.—Case I, probable circulation. a, aorta; da, ductus arteriosus; pa, pulmon- 
ary artery; svc, superior vena cava; pv pulmonary veins; ivc, inferior vena cava; 
A, atrium; V, ventricle. 


to keep separated the aérated from the nonaérated blood. At 
the beginning of diastole, because of the higher pressure in the pul- 
monary veins, the first volume of blood to enter the ventricle 
comes from these vessels and is stored within the pockets between 
the columne carnie. The nonaérated blood then fills the remainder 
of the cavity. When systole begins, this upper layer of nonaérated 
blood is forced out first and, seeking the path of least resistance, 
enters the pulmonary circulation, where the pressure is lowest. As 
these vessels become distended the pulmonary pressure approaches 
that of the aorta and the last efforts of the systole forces the aérated 
blood from the intramural recesses into the general circulation. 
This mechanism, we believe, existed in both of our cases. There is 
a minor difference between the two. In Case I the nonaérated blood 
entered the pulmonary circulation through both the pulmonary 
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orifice and the ductus arteriosus, while in the other case the abnormal 
pulmonary artery alone functioned (Figs. 11 and 12). 


Fig. 12. Case II, probable circulation. a, truncus arteriosus; ai, aorta; pa, pul- 
monary artery; svc, superior vena cava; Av, hepatic veins; pr, pulmonary veins, RA, 
right atrium; LA, left atrium; V, ventricle. 


Literature. We were able to find only 25 cases of “bilocular’ 
human hearts reported in the literature. McDonald’ has described 
a case of “bilocular”’ heart occurring in a girl aged sixteen years (?). 
In another discussion of the same case,’ it was given as that of a girl 
aged twelve vears, who was dyspneic and cyanotic from birth and 
who suffered from pulmonary tuberculosis. If the correct age of this 
patient was sixteen years, this ranks as the oldest reported case of 
such a cardiac defect. The description of the heart is somewhat 
meager, however, and the interior of the chambers is not described. 
The specimen cited by Gould and Pyle,' belonging to a youth of 
thirteen years, has already been mentioned. Valette,5 in 1845, 
reported a case in a patient who lived to the age of six years, but the 
interatrial septum in this specimen was complete except for a defect 
which admitted the tip of the little finger. It is apparent that this 
was not a bilocular heart even in a functional sense. A few cases 
living from one to three years have been described, but the majority 
succumb within a few hours or a few days after birth. 

In the cases reported under the term “cor biloculare’”’ in the 
literature at our disposal, we have been unable to find any instance 
of a typical single heart. In all that were adequately described there 
was some vestige of an interatrial or interventricular septum. In 
many cases the septa were well developed except for small defects;' 
in others the description was too meager to justify an opinion, but 
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we cannot assume that they were very different from those fully 
described. 

Apparently cases of cor triloculare, a primitive double heart, do 
occur. Numerous cases are to be found in literature, a review of 
which is beyond the scope of this article. Structurally, these cases 
usually present two atria and a single ventricle but the reverse may 
occur. Ewald’ reported a patient with cor triloculare biventriculare 
who lived to the age of forty-two years. Hansemann in a discussion 
of this case reported a similar one who reached the age of sixty-two 
years. Fussell reported such a case in an infant who was not 
cyanotic at birth but died of cardiac decompensation following pneu- 
monia. The necropsy on this patient was performed by Dr. George 
Dock. One hundred and sixty-two cases of “morbus ceruleus” 
are listed by J. Lewis Smith" in his textbook. Twelve cases among 
that number were classified as having but a single atrium and a single 
ventricle! The source of this study is not given and we must assume 
that it is in error. He records only 4 cases of trilocular heart in his 
list, making the two-chambered heart three times as common. 
Nanagas” has described 2 cases of monoventricular three-chambered 
hearts having typical amphibian circulation. Other cases of 
so-called cor biloculare have been reported by Bernard," Crisp," 
Dalton,” Forster,'® Guibert,'7 Moore,'* Northrup,'? Ramsbotham?° 
and Abbott.”! 

Summary. ‘Two cases of functionally bilocular human hearts are 
described. In one of the patients, a girl who lived to the age of 
fifteen years, the heart consisted of one atrium and one ventricle, 
in each of which there was evidence of septum formation which was 
arrested at an early stage of development. There was also stenosis 
of the pulmonary orifice, whose valve was composed of only two 
cusps, a patent ductus arteriosus, and anomalies of the great 
vessels. A very rare malformation, persistance of the Eustachian 
valve, was also present. The heart of the other case, functionally 
two-chambered, consisted of a single ventricle and a large right 
atrium, which was only partially separated from the rudimentary 
left atrium. The circulatory system was distinctly amphibian, a 
common truncus arteriosus giving rise to the pulmonary artery. 
The great vessels were very primitive in type and all anomalies 
were further complicated by a complete inversion of viscera. 

The symptoms of congenital heart disease are very definite and 
striking, but there seems to be no analogy between their severity and 
the degree and extent of the cardiac defect. A review of the literature 
reveals that there is much confusion as to classification of congenital 
heart defects, and that such terms as “single heart” and “cor 
biloculare” are misnomers, for every animal with a separate pulmon- 
ary circulation must have present in some degree the anlagen of a 
double heart. 
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ELECTROCARDIOGRAPHIC CHANGES DURING ATTACKS OF 
ANGINA PECTORIS. 


By Haroip Fem, M.D., 


AND 


Mortimer L. Srecet, M.D., 
CLEVELAND. 


(From Medical Service and the Cardiac Clinic of Mt. Sinai Hospital, Cleveland.) 


Tue rarity of electrocardiographic observations in patients during 
attacks of angina pectoris makes this report seem desirable. Angina 
pectoris, here, is used to imply the paroxysmal attacks of pectoral 
pain which patients suffer who have coronary sclerosis, hyperten- 
sion, or aortic insufficiency in contradistinction to the intractable 
attacks of pain due to occlusion of a coronary artery. The recur- 
rence of the pain with effort and its relief through the exhibition of 
nitroglycerin is sufficient evidence to distinguish this pain from that 
seen in the occlusion patients. 

Bousfield' reported a case observed during an attack of angina 
pectoris. The patient, who had aortic insufficiency, was subject to 
anginal attacks and by chance had a paroxysm while an electro- 
cardiogram was being taken. The record during the attack was 
that of a right bundle-branch block (rate 95) and the record taken 
after the attack had completely subsided showed no defect in 
conduction, but did show inversion of 7 in Leads IT and III (rate 
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88). Cowan and Ritchie state? that there may be electrocardio- 
graphic evidence of myocardial weakness during the attacks, viz.: 
flattening of 7 or 7 becoming negative, prolongation of the Q-R 
interval, and alteration of ventricular preponderance. With cessa- 
tion of the attacks the electrocardiogram may return to normal. 


Case Reports.—Case I.—J. M., a retired engineer, aged sixty years, 
widower, with two normal children was first seen on October 30, 1926, 
because of pain in the lower sternal region. This pain radiated laterally 
and was always occasioned by excitement or by effort—such as walking 
briskly. This pain occurred during the past twenty-two years—at first 
after strenuous effort and at long intervals. During the past few years the 
pain has increased in frequency and less effort has occasioned its production. 
His personal history included scarlet fever, pneumonia, and diphtheria 
as a child; gonorrhea in youth and syphilis at thirty-five years of age. For 
the latter, he received some treatment with arsphenamin and mercury. 
He has been a heavy smoker since the age of twenty (8 cigars and numerous 
pipefuls a day). He has not suffered dyspnea on effort, the pain pulling 
him up. The attacks of pain, always brought on by excitement or by 
effort, are especially severe after a heavy meal. They occur ten or fifteen 
times daily. There have never been attacks severe enough to require 
morphin. Recently he learned that nitroglycerin relieved his pains rapidly. 


TABLE (J. M.). 


Heart Blood- 
P-R* R* Q-R-S* rate pressure 
Before attack (Oct. 28, 1926) 0.138 0.055 0.071 S8 
During attack ee 0.140 0.054 0.069 114-121 160/90 
Immediately after attack 0.141 0.056 0.063 111 
Five minutes after attack . 0.153 0.058 0.070 96 138/90 
During attack (Jan. 25, 1927) 0.155 0.060 0.078 101 170/100 
. ... . 0.061 0.075 93 160/96 


* Average interval in seconds. 


Physical Examination. This revealed that the patient was a well- 
developed and well-nourished man who did not appear older than his age 
(sixty). He was in no discomfort. There was no cyanosis or dyspnea and 
no evidence of infection. The peripheral arteries were not sclerosed or 
tortuous. The heart rate was 104, regular and rhythmic. Blood pressure 
was 150 systolic; 80 diastolic. There was no cardiac enlargement—con- 
firmed by orthodiagram. The aortic dullness was not increased. Over the 
aortic area was a systolic murmur, also heard over the entire precordium. 
No diastolic murmur was heard and the second aortic sound was not accen- 
tuated or tympanitic. The Wassermann reaction on the blood was nega- 
tive. The urine and blood revealed no abnormality. An electrocardiogram 
was taken which showed normal mechanism, left preponderance, and 
inversion of 7’ 3. The rate at this time was 88. While the electrodes were 
fastened to the patient, he complained of substernal pain and while nitro- 
glycerin was being procured a record of Lead II was taken. This showed 
normal mechanism and inversion of the usually isoelectric portion of the 
curve between S and 7. The end of 7’ was upright (Fig. 1, A and B). The 
rate was 114. The patient was given one tablet of nitroglycerin (gr. ,},) 
by mouth and the pain rapidly subsided. Another electrocardiogram taken 
as the pain subsided showed less inversion of 7' (Fig. 1, C.). Five minutes 
later, the pain entirely gone, another record was taken, which revealed the 
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S-T portion of the curve similar to that before the attack. (lig. 2.) 
During the paroxysm the blood pressure was systolic, 160; diastolic, 90 and 
after the pain had subsided the blood pressure was systolic, 138; diastolic, 90. 

A second series of observations was made on January 25, 1927. The 
patient climbed a flight of stairs and on coming into the laboratory com- 
plained of substernal pain. The physical examination revealed no change 
except that his blood pressure was systolic, 170; diastolic, 100. A few 
minutes later the pressure was systolic, 150; diastolic, 100—the pain having 
subsided. A record taken during the pain (Fig. 3, A), showed normal 
mechanism, left preponderance, and inversion of the portion of the curve 
between S and 7’, the end of 7 was upright. (Leads I and II.) This 
record was similar to that taken on October 30, 1926 during a paroxysm of 
pain. With subsidence of the pain the record (Fig. 3, B) was identical with 
that taken on the previous date under similar conditions. The blood 
pressure was then systolic, 150; diastolic, 90. 

Some of the possible influences that might have operated in altering the 
S-T wave were investigated. Vagus Stimulation. Changes in vagal tone 
were first studied because of the possible reflex effects of its stimulation. 
The carotid sheath was firmly compressed by digital pressure. On right 
vagal stimulation the heart was profoundly slowed, the interventricular 
interval increasing from 0.76 second to 1.7 second. There was no change 
in the P—R, or Q-R-S intervals or in the direction or contour of 7’ in Leads 
I and II. In Lead III the inversion of T increased from 3 mm. to 5 mm, 
There was no change in the S—-T portion of the curve. On left vagal pressure 
the slowing of the heart was less (the interventricular interval increasing 
from 0.7 second to 0.8 second) and no change in the S-7’ complex was 
observed. 

The Effect of Cold Water was Studied. It has been observed that the 
swallowing of cold water inverts the 7’ wave.* Ice water was given to the 
patient. No change in the interventricular interval was noted and no 
change in the S-T complex or 7’ wave was noted in any of the three leads. 

Duration of Phases of Electrocardiogram. A study of the phases of the 
electrocardiographic heart cycle was made, employing the Lucas com- 
parator. In the table these average measurements are recorded. The P-R 
interval did not change during the paroxysms of pain in either observation. 
Likewise right and left vagal pressure, respectively, and the drinking of cold 
water did not affect the duration of this interval. The duration of R and 
of the Q—R-S Group also were not affected. The interval between S and 
the beginning of 7’ and between S and the point of maximum deviation of 7 
did not suffer change. 

Respiration. Respiration, while changing the heights of the initial 
ventricular complexes slightly (normal), caused no change in the S—T’ por- 
tion of the curve or of 7’. 

Summarizing the electrocardiographic changes occurring in a patient 
on two separate occasions during anginal attacks the following observa- 
tions were made: (1) The heart rate was slightly accelerated. (2) There 
was inversion of the S—7' portion of the electrocardiogram in Leads II and 
III during che pain. (3) The electrocardiogram returned to its previous 
normal after subsidence of the pain. (4) At other times the S—7' change 
could not be voluntarily produced. 


Casp Il.—(M. R.) History: A travelling salesman, aged thirty-six 
years, & married man with 1 child aged fifteen months, was first seen on 
June 25, 1927, because of pain across midsternal region brought on by 
excitement or effort. He had complained for two years. The pain radiated 
to the left shoulder and down the inner surface of the left arm. Hearty 
eating occasioned more pain. His personal history included appendicitis 
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in 1910, at which time an appendectomy was performed. He has never 
been a heavy smoker, but believes that he has some chest pains after smok- 
ing a cigar. 

Physical Examination. A well-developed and well-nourished male, in 
appearance somewhat older than his years. The patient was comfortable 
when at rest. The accessible arteries were soft and the blood pressure was 
systolic, 194; diastolic, 120. The pulse was 120 per minute and was regular 
and rhythmic. There was no hyperesthesia of the chest. The heart was 
not demonstrably enlarged on percussion but the apex was rounded on 
fluoroscopic examination. There was a soft systolic murmur over the pul- 
monic area—otherwise the sounds were normal. The Wassermann test 
(blood) was negative. Electrocardiogram revealed left preponderance. 

Observation During an Attack of Angina Pectoris. On July 9, 1927, the 
patient was again seen. His blood pressure was systolic, 170; diastolic, 110; 
and he had no pain while resting. His electrocardiogram was similar to 
that taken on the previous examination (rate 87). He sat up a number of 
times with resistance against his chest, a mild attack of angina resulting. 
This pain he described as if a “heavy load” were on his chest. The pain 
also radiated to the left shoulder. During the paroxysm the pulse rate rose 
to 133 and the blood pressure to systolic, 210; diastolic, 130. The S—7’ por- 
tion of the electrocardiogram (Fig. 4, A) in Leads I and II was somewhat 
depressed below the isoelectric level, 7 being upright and taller, while R 
became smaller (Lead II*) (Fig. 4, A). On subsidence of the paroxysm of 
pain the pulse rate fell to 106 and the S-T portion of the curve returned 
to its previous isoelectric position. (Fig. 4, B). The blood pressure fell 
to systolic, 190; diastolic, 118. 

Duration of Phases of Electrocardiogram. The P—R and Q-R-S intervals 
were within normal limits before the attack and during the paroxysm of 
pain. 


Cass III.—(I. 8.) History. A skilled laborer (aged fifty-two vears, 
metal polisher) was first seen on July 9, 1927, complaining of substernal 
pain occurring with excitement and on physical exeftion. These attacks 
occurred for about one year. There was no radiation of the pain. He was 
moderately dyspneic on effort. His past history included pleurisy and 
bronchitis fifteen years ago. He is married and has 4 children. He has 
never smoked nor drunk. 

Physical examination showed the patient to be well-developed and well- 
nourished. There were a few crepitant rales in the right axilla, but the 
breath sounds were not altered. There was no demonstrable enlargement 
of the heart (confirmed by orthodiagram). The apex impulse was feeble 
and the first heart sound at the apex was faint. The peripheral arteries 
were soft and the brachial blood pressure was systolic, 130; diastolic, 80. 

Observation During an Attack of Angina Pectoris. On July 11, 1927, an 
electrocardiogram was taken. This showed normal mechanism, with inver- 
sion of P 3 and 7 3. The rate was 70. He was given a similar moderate 
exercise (sitting up a number of times against resistance), resulting in a 
paroxysm of moderately severe pain. The heart rate rose to 77. An electro- 
cardiogram taken during the occurrence of the pain did not deviate from 
that recorded before the exercise. 


Case IV.—(H. T.) History. A man, aged sixty-three years, married, 
with three children was seen on August 2, 1927, because of pain in substernal 


* Changes noted by Smith in experimental ligation of the left coronary artery or 
its larger branches in dogs. 
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region (manubrium) coming on with the slightest effort. The paroxysms dis- 
appeared with rest or after taking nitroglycerin. The pain began fifteen 
years ago, first slight and only on severe exertion. Recently, however, 
slight exertion brought it on and the pain has been more severe. The pain 
has never radiated. He has cramplike pains in his calves on walking. His 
past history was unimportant. He has smoked approximately 10 cigarettes 
a day for years. 

Physical Examination. The patient was a well-developed and well- 
nourished male in no distress while at rest. There was some evidence of 
arteriosclerosis, viz.: arcus senilis and tortuosity of the temporal arteries. 
The blood pressure was systolic, 180; diastolic, 90; pulse, 72, regular and 
rhythmic. There was slight cardiac enlargement, (chiefly of the left ven- 
tricle) confirmed by the orthodiagram. The first heart sound at the apex 
was slightly impure but was about normal in intensity. The aortic second 
sound was slightly tympanitic. Neither posterior tibial nor dorsalis pedis 
vessels were pulsating. His blood Wassermann was negative. Urinalysis 
revealed a faint trace of albumin and an occasional hyaline cast. The elec- 
trocardiogram showed normal voltage, mechanism normal with left pre- 
ponderance. 

It was concluded that the patient had sclerosis—arterial as well as arteriolar 
with symptoms referable to involvement of the coronary arteries and of the 
arteries of the lower legs. He was given nitroglycerin which relieved his 
pain. 

Electrocardiographic Study. An electrocardiogram (Fig. 5, A) showed 
normal mechanism and no evidences of serious myocardial damage. He 
was given a mild exercise (raising his trunk against resistance). He com- 
plained of his usual substernal pain and an electrocardiogram taken imme- 
diately (Fig. 5, B) showed inversion of the S—7' portion of the curve in Leads 
I and II and lowering of 7 in Lead III. No change occurred in the P—R or 
(-R-S intervals. The heart rate before the attack was 67, during the 
attack it was 72, and after the pain subsided it was 79. The blood pressure 
during the attack was: systolic, 180; diastolic, 120; and systolic, 170; diastolic, 
96, after the pain had entirely subsided. Fig. 5,C taken after the patient 
felt entirely free from discomfort showed a diminution in the inversion 
of 7 in Leads I and II, but there was some trace of the change seen during 
the attack. 

Subsequent Course. The patient continued to use nitroglycerin for his 
pain with relief. Two weeks after the observations reported here he was 
seized with more severe substernal pain than he had previously suffered, 
he became cyanotic and acutely breathless. His pulse became almost 
impalpable, and there were numerous crepitant rales over the bases of his 
lungs. He died in twenty-four hours but there was no postmortem exami- 
nation. The clinical impression was that of occlusion of a coronary artery 
or of a major branch. 


Discussion. (Changes have been noted in the 7 wave of the elec- 
trocardiogram following experimental ligation of branches of the 
coronary arteries‘ and following coronary occlusion in patients® ® 7 
In dogs, Smith showed that ligation of any branch of the left 
coronary arteries was immediately followed by increased prominence 
of T (varying directly with the size of the branch ligated), in twenty- 
four hours 7’ became sharply negative (the larger the artery the 
greater the negativity). This change lasted three or four days 
after which it grew less until by the sixth or seventh day 7 again 
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was positive and R was low in voltage. After the fourth week, 
T again became isoelectric or negative. 7 sometimes became 
larger than R. Ligation of branches of the right coronary artery 
caused no consistent change in the electrocardiogram. The electro- 
cardiogram of Case I shows inversion of 7’ 1 and 2 and that of Case 
IV shows inversion of 7 1 and 2 and flattening of 7’ 3. These 
changes agree in some respects with the curves Smith recorded after 
experimental ligation. Case II shows some inversion of the S—T 
portion of the curve in Leads I and II, and 7 2 became exaggerated. 
These findings again are similar to those of Smith. Case IT showed 
no electrocardiographic change during a mild paroxysm of pain. 
This may have been due to the size of the vessels involved or to 
the fact that a branch of the right coronary was responsible for the 
symptoms. 

Summary. Four patients suffering from attacks of angina pectoris 
presumably due to coronary sclerosis were observed electrocardio- 
graphically during paroxysms of pain. In three of these patients, 
there was inversion of the S—7 portion of the curve in Leads I and II 
while the patients complained of substernal pain. The inversion 
was greatest in Lead II. The curves resumed their previous con- 
tours after the pain subsided. Further investigation was made on 
one patient whose electrocardiogram showed this change. Digital 
vagal stimulation, the drinking of cold water, and respiration failed 
to show any change in the electrocardiogram which was similar 
to that seen during the paroxysm. One patient showed no electro- 
cardiographic change during the paroxysm of pain. 

Conclusion. It is suggested from experiments (ligation of coro- 
nary arteries in dogs‘ * °) and clinical data (ligation of ramus 
descendens,*) and after recent coronary occlusion’ that the changes 
observed in the S—T' portion of the electrocardiogram of the patients 
now under study, represent transient vascular changes in the heart 
muscle. 
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THE THERAPEUTIC MECHANISM OF MALARIA TREATMENT 
OF GENERAL PARALYSIS: OBSERVATIONS ON A CASE. 


By H. GorcKerMAN, M.D., 
SECTION ON DERMATOLOGY AND SYPHILOLOGY, MAYO CLINIC, ROCHESTER, MINN. 


EVER since the inoculation of “artificial’’ malaria was introduced 
into the treatment of neurosyphilis, particularly general paralysis, and 
its definite therapeutic value.recognized, speculation on the modus 
operandi has been rife. The present state of our knowledge forces 
us to draw a sharp dividing line as regards response to treatment 
between the manifestation of the early infections and some of those 
in the later stages. It must practically be conceded that arsphen- 
amin usually acts as a true spirocheticide in the early infections, but 
later clinical symptoms resulting from syphilis may arise that do not 
show the expected response to treatment by arsphenamin or other 
drugs. This is particularly true in cases of general paralysis in 
which the standard drug therapy is so useless that doubt is at once 
cast on the diagnosis if the patient responds to treatment. 

It is conceded by many that if a patient develops the malignant 
syndrome of general paralysis, some change in the biologic status 
differing decidedly from that seen in early neurosyphilis has taken 
place either in the invading Treponema pallidum or in the tissues 
invaded. 

It was therefore not surprising, that with the actual establishment 
of the therapeutic value of artificial inoculation of malaria, one 
should hear of various hypotheses explaining the procedure, but it 
cannot be said that any one at present has preponderating evidence 
in its favor. The following case is reported because it suggests a factor 
in the therapeutic mechanism not emphasized in the hypotheses 
usually advanced: 


Case Report. Case I.—A woman, aged thirty-five years, was seen at 
the Mayo Clinic for the first time in April, 1926. At this time, her memory, 
attention, and coéperation were exceedingly poor. A brief spell of apparent 
aphasia and stiffness of body had been noted in 1922. 

Owing to the patient’s mental condition, the physical examination was not 
satisfactory. It was noted, however, that the pupils were irregular, the 
reflexes exaggerated, and the speech halting. The Wassermann test on 
the blood was strongly positive on several occasions and the first spinal 
fluid examination showed the following: Wassermann test (Kolmer 
modification), 44444; Nonne, positive; small lymphocytes, 65; large lympho- 
cytes, 4; polymorphonuclears, 14; colloidal benzoin, 023333333320000. 
These clinical and laboratory data seemed sufficient for a diagnosis of general 
paralysis. 

April 16, a few days after admission, the patient was inoculated with 
malaria for therapeutic purposes. She passed through the usual course 
(Fig. 1), was dismissed from observation, and was seen again May 26. 
At this time (about_six,weeks afterginoculation) there was definite slight 
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mental improvement but nothing of note with regard to the skin. She 
went home again with instructions to continue the use of quinin but was not 
given antisyphilitic treatment. September 26, she was seen again. The 
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Fic. 1.—Temperature chart of patient during a course of malaria treatment. 


improvement in her mental condition was striking. About five months 
after the inoculation the neurologist made the following note: “Truly a 
remarkable change, subjectively and objectively. She recalls her previous 
mental state, has regained her strength, her interest, her memory and her 


Fic. 2.—The late syphilide on patient’s buttocks. 


mental activity.”” Despite this change in mentality, typical nodulo- 
ulcerative syphilides had developed on the inner side of the left thigh and 
right buttock (Fig. 2). She had noticed these lesions about two weeks 
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before her return in September. The eruption disappeared rapidly under 
arsphenamin injections and mercury inunctions. The spinal fluid was 
again examined September 29, and showed the following: Wassermann 
test (Kolmer modification), 4443—; Nonne, positive; small lymphocytes, 
25; large lymphocytes, 4; colloidal benzoin, 033300333320000. The last 
examination of the spinal fluid April 21, 1927, showed: Wassermann test 
(Kolmer modification), 1—, Nonne positive; small lymphocytes, 4; colloidal 
benzoin, 001002332000000. 


Comment. This case is particularly noteworthy because of the 
development of syphilide while the patient was recovering from the 
mental symptoms of general paralysis. For years, the fact has been 
accepted that a combination of late syphilide and neurosyphilis 
is rare; in fact, so rare that certain of the older syphilographers 
denied the coéxistence of these clinical manifestations of syphilis. 
Gennerich has particularly emphasized that such a combination 
means a benign course of the neurosyphilis and usually a sat- 
isfactory response to treatment. Bloch believes that the appear- 
ance of late syphilide is the external evidence of an allergic 
state or at least of the patient’s partial immunity. This belief 
is well-founded and widely accepted. It need not necessarily 
follow that such immunity is strictly specific nor that the skin is 
necessarily the source of this immunity. The ability of the skin to 
develop a varying defense reaction has been conclusively demon- 
strated experimentally in tuberculosis. It is only necessary in this 
connection to call attention to Lewandowsky’s painstaking investi- 
gations. That the tissue defense reaction is brought into play by the 
Treponema pallidum is suggested by the work of Brown and Pearce. 
Whether this defense reaction is a true cutaneous allergy and directly 
a phenomenon of the skin cells is a significant problem biologically. 
Bloch’s ability to transfer the allergy seen in trichophytosis with a 
transplanted piece of skin from a sensitized to an unsensitized 
individual would allow of such a possibility provided the late 
syphilides are truly allergic in character. Such proof is, however, 
probably not necessary in order to concede to the skin at least 
some part in the defense reaction against syphilis. 

At present we probably do not have a cutaneous test which would 
permit us to evaluate specific allergy in a given case of syphilis. 
Luetin has evidently not stood the test of critical study. Stokes 
has shown that luetin-like reactions can be produced by substances 
that do not contain the Treponema pallidum or its products. Sher- 
rick found that iodides administered to normal persons would cause 
positive luetin reactions. Other investigations also discredited the 
specificity of the luetin reaction, and the test, therefore, will not 
aid in the estimation of the presence or absence of true allergy. It 
is possible that the entire defense reaction, including that of the skin, 
is nonspecific in syphilis. 

With such considerations in mind, the observation of syphilide, 
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developing five months after inoculation with malaria, in a case in 
which late syphilide had never been manifested, lends support to the 
conception that malaria partially reéstablishes a lost immunity. 
That the neurologic symptoms caused by syphilis improved decidedly 
while the syphilitic lesions of the skin were developing is still further 
support of this belief and suggests the importance of the skin as 
one of the factors. 

That we are dealing with an effect on the tissues rather than a 
direct effect on the Treponema pallidum is further suggested by the 
behavior of the spinal fluid in this case as well as in many others. 
Most observers agree that the serologic reactions of the blood and 
spinal fluid change only gradually. It is usually a matter of months 
and sometimes of a year or more before the spinal fluid becomes 
normal, even when the clinical response is fairly prompt and fully 
satisfactory. It will be noted that the spinal fluid showed slight 
improvement five months after the malaria treatment and decided 
improvement about a year later. 

This patient had received treatment consisting of two injections 
of arsphenamin and forty inunctions of the Parke-Davis mercurette 
type after the lesion had appeared on the skin. Mental improve- 
ment had begun, however, before any such treatment was instituted. 
The amount of drug given could have had little effect on the sero- 
logic tests. Whether the results can be improved by some form of 
standard treatment later, and, if so, the time when such treatment 
should begin, are vital considerations in carrying out the malarial 
treatment. This case does not help to settle these problems and 
they need further prolonged critical study. The gradual improve- 
ment in the spinal fluid practically in all cases of general paralysis 
treated with malaria suggests an indirect mechanism rather than 
a direct spirocheticidal effect. 

The correct evaluation of the effects of malaria treatment is of 
more than academic importance. As yet, its value in neurosyphilis, 
except in general paralysis, let alone other clinical manifestations 
of syphilis, is not proved. If the reéstablishment of a lost immunity 
could be demonstrated, malaria would offer a therapeutic approach 
to other forms of resistant syphilis that are now seemingly refractory 
to treatment. 

Summary. Late syphilides are rarely seen in the presence of 
neurosyphilis. They are widely accepted as external evidence of an 
allergic condition of the body tissues and as such probably indicate 
at least a partial immunity. When they are present, a benign course 
of the neurosyphilis with ready response to treatment can usually 
be predicted. In this case a late syphilide appeared following a 
course of malaria. There was no evidence that the patient had 
ever had such a cutaneous lesion before. The syphilide appeared 
five months after the malaria treatment, and during this time the 
patient’s mental and physical condition improved strikingly. This 
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course of events, then, suggested that the malaria treatment reéstab- 
lished a partial immunity in which the skin played a definite part. 
The gradual rather than rapid improvement of the spinal fluid in 
this case, as in so many others, further supports the conception that 
the mechanism of malaria treatment is, at least in part, explainable 
on the basis of a tissue reaction rather than of a direct spirocheticidal 
effect. Whether or not this conception, if correct, can be put to 
practical use in timing further standard treatment for neurosyphilis 
or other forms of resistant syphilis properly will have to be left to 
future critical study. 
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EFFECT OF ONE HUNDRED INJECTIONS OF TRYPARSAMIDE 
UPON THE SPINAL FLUID IN GENERAL PARALYSIS. 


By Henry A. BunKker, Jr., M.D., 


NEW YORE. 


(From the New York State Psychiatric Institute, Ward’s Island, N. Y.) 


Ir may fairly be said that the question whether in patients 
with neurosyphilis the effort to render the spinal fluid negative 
should be in all circumstances unswervingly persisted in is a ques- 
tion which cannot be dogmatically answered on the basis of our 
present knowledge. In the first place, there are two different 
aspects to the problem. These are: (1) Must we render the spinal 
fluid negati*-e in all cases of asymptomatic neurosyphilis— in patients 
who present no symptoms but in whom pathologic changes in the 
spinal fluid have been discovered? (2) In cases of clinical neuro- 
syphilis, such as general paralysis and tabes, should we, after obtain- 
ing the maximum remission of symptoms possible in the given case, 
continue treatment unabated ir the attempt to overcome the Was- 
sermann reaction in the spinal fluid? 

The first of these—the question as it presents itself a fronte—is 
somewhat analogous to the knotty problem as to whether the pres- 
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ence of a positive Wassermann reaction in the blood (latent syphilis) 
should be made the object of therapeutic attack. Many believe it 
should, even although it is known that in many patients—it would 
be well if we had some means of apprec lating how many —the pres- 
ence of a positive Wassermann reaction in the blood is entirely com- 
patible with life-long freedom from symptoms. Similarly, do we 
actually know that all patients with strongly positive spinal fluids, 
especially when intractable to two or more courses of arsphenamin, 
will inevitably develop general paralysis or tabes? that all such 
patients are necessarily paresis sine paresi, pre-paresis or pre-tabes? 

I think we do not; vet, from the standpoint of practice, and in the 
presumed best interest of the patient, most of us would proceed 
as in asymptomatic or latent somatic syphilis, steering our course 
as though the potentiality, which we have no present means of 
estimating, were inevitably to become sooner or later the actuality. 

The second question—the problem as it presents itself a tergo 
has come into greater prominence, at least in the case of general 
paralysis, since the advent of treatment with malaria; for this 
therapeutic procedure has made it possible to return many patients 
with outspoken general paralysis to approximately their previous 
state of health, although at the same time an appreciable proportion 
of them continue for an indefinite period, it would seem, to harbor 
a more or less strongly positive Wassermann reaction in the spinal 
fluid.'' 2) Again we do not know in cases of this sort whether the 
persisting Wassermann reaction is something of the nature of a 
residual scar, or whether it means that such patients, in contrast 
to those who-ultimately become Wassermann-negative in the spinal 
fluid, are enjoying a clinical remission in the more purely literal sense 
of the word. The latter is perhaps the more reasonable, as it is 
obviously the safer, assumption to make; and I have felt justified 
in fact, in deriving from my personal experience the purely tentative 
belief that it may be only among the eventually negative patients 
that clinical remissions of extended duration will be found, while 
the persistence of a more or less strongly positive Wassermann 
reaction in the spinal fluid, even in cases representing initially an 
equal therapeutic success, may prove to be the harbinger of eventual 
relapse.2 But it is to be hoped that the further passage of time will 
compel the abandonment of this mere suspicion. 

From the purely scientific standpoint, then, a definite attitude 
of skepticism toward the problem remains justified. And it is a 
pleasure to find this point of view as cogently set forth as in the 
able phraseology of Stokes, whose words I would take the liberty of 
quoting in full: 

“The third issue (the question of serologic interpretation) is 
perhaps the most important of all, for it raises the entire question 
of the direction and aim of treatment in neurosyphilis. Do we know 
at the present day whether it is, after all, for the ultimate best inter- 
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est of the patient to have his spinal fluid Wassermann rendered 
negative, his pleocytosis and globulins returned to normal? We do 
not know, we only infer that it is. We infer that these abnormalities 
are symptoms of the disease, to be removed as part of a restoration 
to normality if it can be accomplished without too great effort and 
cost. Neurologists particularly have very properly asked what 
normality is in neurosyphilis, and whether serologic normality is a 
necessary part of it. Is it justifiable to continue to “pummel” the 
asymptomatic patient mercilessly with treatment, or to treat 
another long after symptoms have become quiescent or disappeared ” 
Is it necessary or desirable to keep him under physical, mental, and 
financial strain, and for merely “‘paper” findings, perhaps to predis- 
pose him to relapse as soon as the inhibitory effect of treatment is 
removed, or even before it is removed? There can be no doubt that 
able men are arrayed on both sides of this question, and that such 
observers as Nonne on the neurologic side and Wile on the syphilo- 
logic side must be listened to when they contend that serologic find- 
ings are not conclusive or even at times important elements in a 
decision to continue or to stop treatment. . . The presence of 
Wassermann bodies, as we now well know, bears a somewhat quali- 
fied relation to the presence or absence of grave lesions of syphilis.” 
Yet from the practical standpoint it perhaps continues for the 
present to be the part of conservatism, a species of insurance, to 
regard the disappearance of abnormal spinal fluid findings as a 
reasonable and legitimate aim when one is confronted with such 
findings either prior to the advent of clinical manifestations of neuro- 
syphilis or subsequent to their therapeutic abolition or control. 
Since the malaria treatment— which I have come to believe is indi- 
cated in prov ed cases of pre- pare sis and pre-tabes no less surely than 
in clinical general paralysis—is often mg moderately successful, 
and usually only after many months, in bringing about definite 
modification in the spinal fluid Wassermann reaction, the question 
arises, for those who believe in the desirability of such modification, 
as to the amount of specific treatment necessary to produce it. 
Owing to the poor success in this direction which generally attends 
the use of arsphenamin, unless given in the form of arsphenamized 
serum, in neurosyphilis of the parenchymatous type, the choice of 
arsenical preparation will usually fall upon tryparsamide; and the 
question then becomes: how much of this agent will in all proba- 
bility be required to bring about sterilization of the spinal fluid in 
these cases? Solomon and Viets,* indeed, have already stated that 
upward of 50 or 75 injections of tryparsamide (of 3 gm. each) are 
frequently needed for the purpose. From this standpoint, it has 
seemed worth while to state briefly our experience with a few patients 
to whom more than 100 injections of tryparsamide have been admin- 
istered, including also, for the sake of comparison, certain others who 
have received a smaller amount of this drug. 
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Our results are summarized in Table I. The clinical material 
here presented consists of male patients with general paralysis of 
at least moderately advanced character, such as in every instance 
necessitated commitment to a hospital for the insane. In every 
case the Wassermann reaction in the spinal fluid was strongly posi- 
tive (++-+4+ with 0.2 cc.) prior to instituting treatment. 

Twelve of these patients, designated (41), were given the malaria 
treatment three months to a year before tryparsamide was begun. 
Although in some instances fever therapy exerts a very definite 
influence upon the spinal fluid findings in the course of a consider- 
able lapse of time (one to two years or longer®), so that in some of 
these patients the result reported may not have been due to trypar- 
samide alone, these cases are included here for the reason that in 
others it is obvious that the malaria treatment exercised no adjuvant 
influence whatever. 

Four patients (Nos. 1, 3, 6, 10) received in addition to trypar- 
samide a course of 12 injections of neoarsphenamin of 0.6 gm. each, 
given between two courses of tryparsamide, and a fifth (No. 7) a 
course of 12 injections of sulpharsphenamin as well; 3 patients 
(Nos. 8, 12, 22) received both malaria and neoarsphenamin in 
addition to tryparsamide. But, as may be noted, there is little in 
the serological status of these patients to warrant the ascription of 
a favorable influence on the part of this additional arsenical treat- 
ment. 

All the patients here shown are still living, with the exception of 
No. 14, who died within two months of his sixtieth injection of 
tryparsamide. 

Only 2 patients of the series have been under observation for less 
than two years. Of the 5 patients under (a), 2 have attained an 
excellent clinical remission, now of nearly four years’ standing; good 
remissions have occurred in 7 of the 10 patients listed under (4), 
although in only 2 of these (Nos. 6 and 7) is the remission ascribable 
to tryparsamide; a similar clinical outcome is observable in only 
one (No. 18) of the 8 cases listed under (c), a result again not directly 
ascribable to tryparsamide but to the malaria which preceded it. 

The results shown in Table I are schematized, more or less roughly, 
in Table II. 


TABLE II.—-SUMMARIZED RESULTS. 


Number of Doses of 
Wassermann reaction. cases. tryparsamide. 
Unchanged 6 36 to 
Slightly modified : 
Negative with 0.2 cc. 4 36 to 70 
Modified: 
Negative with 0.5 cc. acetone-insol. antigen 
only 36 to 116 
Much modified: 
Negative with 0.5 ec., both antigens : 3 64 to 106 
Negative 2 24 and 48 
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Thus we have, at one extreme, 6 patients in whom the Wassermann 
reaction in the spinal fluid has remained essentially unchanged— 
and while it is true that 3 of these have received only 36 to 40 injec- 
tions of tryparsamide (plus malaria), the other 3 have had 63, 75, 
and 81 doses; and at the other extreme, 2 patients in whom the 
spinal fluid has become completely negative after only 48 (plus 
malaria) and 36 doses of tryparsamide, respectively, ‘The remaining 
15 patients occupy more or less intermediate positions, as a result 
of a total amount of tryparsamide ranging (with 3 exceptions) 
from 65 to 116 doses. These results are scarcely superior to those 
which the malaria treatment unaided is capable of producing, since 
in our experience the spinal-fluid-Wassermann reaction eventually 
becomes completely negative in about 20 per cent, and materially 
modified in an additional 20 per cent, of patients treated with malaria 
alone; speaking very roughly, not less than 75 injections of trypar- 
samide would seem to be in general the equivalent, in sterilizing 
effect, of a course of fever therapy. 

When it is considered that the 5 patients who have received more 
than 100 injections of tryparsamide compare fairly favorably on the 
whole with most of the others, and when in especial it is taken into 
account that these patients did not exhibit their present status until 
this number of injections had been given, but on the contrary 
remained immovably positive until at least 60 to 75 doses had been 
administered, it may be provisionally concluded that, despite the 
rather wide range of individual response observable, it will usually 
require not less than 100 injections of tryparsamide, and certainly 
not less than 60, to bring about any really material degree of modifi- 
cation of the Wassermann reaction in the spinal fluid. As regards 
complete negativity, however, full assurance is still beyond reach; 
nevertheless, the very gradual but at the same time steady improve- 
ment shown by even our most refractory cases after the 75- to 100- 
dose level had been passed holds out the promise that in no case 
perhaps, is this aim impossible of ultimate achievement, if—at the 
cost of upward of 150 injections of tryparsamide— this object should 
seem desirable of attainment. 

Summary. |. In the present state of our knowledge it is impos- 
sible either to affirm or to deny the necessity for a persistent attempt 
to render the spinal fluid negative in cases of probable parenchyma- 
tous neuros:philis, either prior to the onset of symptoms or subse- 
quent to their control or abolition. Where it seems desirable to 
pursue such an aim, tryparsamide is without doubt the arsenical 
drug of choice for the purpose. 

2. In a series of 23 patients with general paralysis investigated 
from this standpoint, it was found that, whereas the reactivity of 
the spinal-fluid-Wassermann reaction was distinctly variable, con- 
sistent results were scarcely obtained with fewer than 80 injections 
of tryparsamide of 3 gm. each; thus, the 5 patients who have received 
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more than 100 injections, though their spinal fluids are even yet not 
negative, compare favorably on the whole with the others. 

3. The definite influence which has eventually been exerted upon 
even the most immovably positive spinal fluids suggests that com- 
plete negativity may perhaps always be capable of achievement, 
although in general at the cost of well upward of 100, or even 150, 
injections of tryparsamide. 
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REVIEWS. 


A ‘TREATISE ON OrtHOPEDIC SuRGERY. By RoyaL WHITMAN, 
M.D., M.R.C.S., F.A.C.S. Eighth edition. Pp. 1061; 954 
illustrations. Philadelphia: Lea & Febiger, 1927. Price, $9.00. 


In the publication of the eighth edition of his Orthopedic Surgery, 
Whitman has done two things, first, he has selected what he con- 
siders proven and practical methods from the offerings of writers 
upon related subjects and second, he has recorded what time and 
most active and extensive experience have shown to his own judg- 
ment to be sound, reliable and practical. No man of the present 
day has greater, and few have had as great opportunity to demon- 
strate the value of various methods in different conditions of this 
specialty and while many of experience will take issue with some of 
his statements, none can deny his honesty of contention and origin- 
ality of thought in his presentations. 

This book is a comprehensive and most valuable publication and 
‘an be most heartily recommended as a guide and a standard of 
orthopedic conditions for the student and practitioner, because it 
is more a record than a compilation. J. R. 


ManvuaL or Cuemistry. By W. Simon and DANIEL Base. 
Thirteenth edition, enlarged and revised by Joun C. KRANTzZ. 
Pp. 695; 55 illustrations. Philadelphia: Lea & Febiger, 1927. 


Tus is an improved edition of an old manual which was written 
to be a general guide in chemistry for beginners in medicine, phar- 
macy and dentistry and which is probably intended also as a general 
reference book in elementary chemistry for physicians. Several 
sections dealing with modern topics have been added to the book 
(theory of solutions, etc.) but these are later additions whose method 
of treatment does not permeate the book as a whole. The general 
view point is not modern, but as an elementary reference work and 
compendium, it no doubt has a place in the medical library. 


J. A, 
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FistuLa OF THE ANUS AND Rectum. By CHarLes JoHn Drueck, 
M.D., F.A.C.S. Pp. 318; 66 original illustrations. Philadelphia: 
F. A. Davis Company, 1927. Price, $3.50. 


For years the reviewer has been confronted by statements from 
students that fistula in ano are tuberculous in origin. The results 
of the operative treatment have uniformly been so poor in the hands 
of the profession at large that a cause such as tuberculosis has been 
used as an excuse to salve conscience possibly. For the above 
reasons, if for no other, the present book is timely and well chosen. 
The writer is especially qualified to have his ideas and suggestions 
carried out because of his vast experience as a teacher in this branch. 
The anatomical, pathological, physiological and clinical knowledge 
offered here are the result of many years observation. It is only 
through the proper consideration of the above that the odious posi- 
tion of surgery of anal fistula can be bettered. As the author states, 
any one can stick a probe through the fistula somewhere into the 
bowel and lay the tract open, but a careful operation based on the 
above premises is the only true surgical procedure. The subject 
is extensively, thoroughly and carefully presented in a very clear, 
readable style. E. E. 


CuinicaL Dracnosis By Laporatory Meruops. By JAMES 
CAMPBELL Topp, Px.B., M.D., Professor of Clinical Pathology, 
University of Colorado School of Medicine and Artuur Haw Ley 
SanForD, A.M., M.D., Professor of Clinical Pathology, University 
of Minnesota (Mayo Foundation). Sixth edition. Pp. 748; 
346 illustrations. Philadelphia: W. B. Saunders Company, 
1927. 


SEVERAL years personal acquaintance with this book has con- 
vinced me that it is one of the most practical and accurate in its 
field for hospital laboratory use. The present enlarged edition 
includes several new tests in blood chemistry, liver function, syphilis, 
etc., and the chapter on Parasites is entirely rewritten. Dr. Sanford 
now appears as co-author. E. K. 


Tue THOMAS SPLINT AND ITS MODIFICATIONS IN THE TREATMENT 
oF Fractures. By Meurice Sinciair, C.M.G., M.B., Cu.B. 
(Epin.). Pp. 165; 123 illustrations. New York: Oxford 
University Press, American Branch, 1927. Price, $4.50. 


Tue author of this treatise is admirably fitted to present the 
subject of fracture treatment, being qualified by his vast experience 
in the English army during the World War. 
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To the casual reader the book seems too complex by reason of the 
multiplicity of apparatus. But to the e xperie need man the « “omplex- 
ity really is simplicity and the many tricks and appliane es are just 
those little touches that may make or mar success in a given case. 
As is well known, the mortality in Great Britain from compound 
fractures of the femur in 1916 was 80 per cent. This was reduced 
coincident with the advent of the Thomas treatment until it reached 
7.3 per cent in 1918, a wonderful achievement accomplished by the 
use of the appliances so admirably described by Meurice Sinclair 
in this great little book. The principles and appliances are shown 
to be applicable to the treatment of fractures of other long bones 


as well. E. E. 


A TEXTBOOK OF PSYCHIATRY FOR STUDENTS AND PRACTITIONERS. 
By D. k. Henperson, M.D., F.R.F.P.S., Physician-Superinten- 
dent, Glasgow Royal Mental Hospital, and R. D. Giuespie, 
M.1)., D.M.P., Physician for Psychological Medicine, Guy’s 
Hospital, London: Oxford University Press, American Branch, 
1927. Price, $5.50. 


Tuts work is dedicated to a foremost psychiatrist, Professor 
Adolf Meyer, who for years has approached his subject from the view 
point of reaction types, which is the basis of the new classification 
here offered. The volume is comprehensive and lucid, with eighty- 
four case reports appropriately distributed throughout the text. 
Cotton’s work —focal infections—we are told needs control, and with 
propriety it might have been said, some of it needs to be stopped. 
The role of the endocrines being uncertain, they are given rather 
scant consideration. This is the best psychiatry yet published in 
English, and its popularity is predicted. ee es 


PARACELSUS. SAMTLICHE WERKE. Nacu DER 10 BANDIGEN 
HvUsSERSCHEN GESAMTAUSGABE (1589-1591) zum ERsTENMAL IN 
NEUZEITLICHES Deutscu Upersetzt. By Dr. BERNHARD AscH- 
NER. First Volume. Pp. 1012; 1 illustration. Jena: Gustav 
Fischer, 1996. 


THE perennial interest attaching to the romantic figure of Philip- 
pus Aureolus Theophrastus Bombastus von Hohenheim (Paracelsus) 
as well as his ‘“‘modern”’ spirit of independence and conflict with long 
established authority make it highly appropriate that his works 
should be available in modern language. Even the fact that his 
descendent, Sudhoff, is in the midst of a many-volumed edition of 
his works from Barth’s press does not detract from the value of 
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Aschner’s contribution, as Sudhoff's work retains the difficulties 
of sixteenth century German, often in Swiss dialect, and in the four 
volumes thus far published is chiefly concerned with philosophy 
and magic. 

In this volume are found a biography of Paracelsus (24 pages) ; 
a bibliography (4 pages); short essays on his writings and his medi- 
cal, philosophic and magic teachings, and his chief medical works: 
Volumen Paramirum (with the 5 Entia); Opus Paramirum, Bucher 
Paragranum and der Paragraphen, Tartarus, die Pest, die Drei 
Ersten Grundstoffe (salt, sulphur and mercury), ete. The number 
and contents of future volumes is not disclosed. Let us hope they 
will include a complete list of Paracelsus editions, in addition to the 
fragmentary list here given. E. K. 


CoMPENDIUM OF REGIONAL DIAGNOSIS IN AFFECTIONS OF THE 
BRAIN AND SPINAL Corp. By Rosert Bina, Professor in the 
University of Basle. Third American edition. Pp. 204; 102 
figures and diagrams, many in colors. St. Louis: C. V. Mosby 
Company, 1927. Price, $6.00. 


Tuis translation from the sixth German edition shows but little 
change in the text, however, notable revision has been found neces- 
sary in the diagrams. In this practical work no effort has been made 
to delve deeply into theories. The volume is of especial value in 
localizing pathological processes in the central nervous system. 
Since it is possible to deduce the location of a lesion from its irritative 
and paralytic symptoms, there is here given a scientific explanation 
of this difficult matter in a way that is unusually clear. The text 
finds abundant support in the many useful figures and diagrams. 

N. ¥. 


SURGICAL ANATOMY OF THE HuMAN Bopy. By Joun B. DEAvER, 
M.D., Sc.D., LL.D., F.A.C.S. Second edition, three volumes. 
Volume II, pp. 854; 195 illustrations. Volume III, pp. 763; 159 
illustrations. Philadelphia: P. Blakiston’s Son & Co., 1927. 


THE second and third volumes of this second edition of Surgical 
Anatomy are deserving of as great a reception as was given the first. 
The character of the subject matter is such as to demand accuracy 
in every detail, which accuracy is easily checked up by comparison 
with standard works on anatomy. These volumes are well edited 
and the author’s world-wide reputation is sufficient recommenda- 
tion. The illustrations are especially fine and the volumes are 
prepared very attractively with excellent quality of paper and 
binding. E. E. 
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Atlas Thoracoscopicon.* By Dr. Fetix Cova. Pp. 50, 50 illustra- 
tions. Milan: Sperling and Kupfer, 1927. Price, $9.00. 

Special Dental Pathology.* By Junio EnpiemMan, M.S., D.DS., 
F.A.C.D. Second edition. Pp. 444, 371 illustrations. St Louis: 
C. V. Mosby Company, 1927. Price, $7.00. 

Diseases of the Skin.* By Henry H. Hazen, A.M., M.D. Third 
edition. Pp. 572, 248 illustrations. St. Louis: C. V. Mosby 
Company, 1927. Price, $10.00. 

Index Catalogue of the Library of the Surgeon General's Office, United 
States Army. Third series, Volume VI. Pp. 1240. Washington: 
Government Printing Office, 1926. 

Lehrbuch und Atlas der Laparo- und Thorakoskopie.* By Dr. 
Rocer Korsscu. Pp. 73, 37 illustrations. Munich: J. F. 
Lehmann, 1927. 

Four Thousand Years of Pharmacy.* By Cuarves H. La WALL, 
Pu.M., Pu.D. Pp. 665, 64 illustrations. Philadelphia: J. B. 
Lippincott Company, 1927. Price, $5.00. 

Nutrition and Diet in Health and Disease.* By JAMEs 5. 
McLesrer, M.D). Pp. 783. Philadelphia: W. B. Saunders 
Company, 1927. 

Medical Clinics of North America. Tulane University Number, 
November 1927, Volume XI, No. III. Pp. 210, 46 illustrations. 
Philadelphia: W. B. Saunders Company, 1927. 

Laboratory Manual of Organic Chemistry for Students of the Medical 
Sciences.* By C. Munpoon, D.Sc. Pp. 118, 8 illustra- 
tions. Philadelphia: P. Blakiston’s Son & Co., 1927. 

Modern Aspects of the Diagnosis, Classification and Treatment of 
Tuberculosis.* By J. Artuur Myers. Pp. 268, 34 illustrations. 
Baltimore: Williams & Wilkins Company, 1927. Price, $5.50. 

Die Serodiagnose der Tuberkulose.* By Dr. Max Pinner. Pp. 88. 
Leipzig: Johann Ambrosius Barth, 1927. 

The Normal Diet.* By W. D. Sansum, M.S., M.D. Second 
edition. Pp. 136. St. Louis: C. V Mosby Company, 1927. 
Price, $1.50. 

Tobacco and Physical Efficiency.* By Pierre Scurumpr-PIERRON, 
M.D. Pp. 134. New York: Paul B. Hoeber, Inc., 1927. 
Price, $1.85. 

Surgical Clinics of North America. Pacific Coast Number, Volume 
VII, No. 5. Pp. 266, 132 illustrations. Philadelphia: W. B. 
Saunders Company, 1927. 


* Reviews of titles followed by an asterisk will appear in a later number. 
voL. 175, No. 2.—FEBRUARY, 1928 10 


PROGRESS 


OF 


MEDICAL SCIENCE 


MEDICINE 


UNDER THE CHARGE OF 


W. S. THAYER, M.D., 
PROFESSOR OF MEDICINE, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MARYLAND, 
AND 
JOHN H. MUSSER, M.D., 


PROFESSOR OF MEDICINE, TULANE UNIVERSITY OF LOUISIANA, NEW ORLEANS. 


Acute Disturbance of Lung Function in Pneumonia.—Baracn (./. 
Am. Med. Assn., 1927, 89, 1865) calls attention to the fact that in lobar 
pneumonia the symptoms are due: (1) To the local lesion; (2) to 
the toxemia; (3) to pulmonary insufficiency, or anoxemia. He shows 
that in normal individuals with 75 per cent oxygen saturation 
of their blood, many symptoms are produced which are analogous to 
those which arise in the course of pneumonia in patients who are 
extremely cyanotic. As a result of the decreased oxygen tension of the 
arterial blood, the patient has to combat not only the toxemia of the 
disease, but also anoxemia. Toxemia may be combatted by various 
methods, none of which are very satisfactory. The anoxemia may, how- 
ever, be very materially done away with by the giving of oxygen to the 
patient, but with this proviso, that if the oxygen saturation of the blood 
is raised with inhalations of oxygen, it is absolutely necessary to maintain 
that oxygen level until the patient recovers from the pneumonia. He 
instances 5 cases in which there was acute oxygen want as a result of 
the sudden stoppage of the gas before the disease had cleared up. 
Oxygen should be supplied to the patient who is markedly cyanotic, as 
shown by a leaden-gray pallor, who has markedly shallow breathing, 
rapid pulse, delirium and irrationality. The exact estimation of the 
oxygen saturation of the blood, of course, is to-be desired, as despite 
the clinical symptoms occasionally cyanosis may be present if there is 
not sufficient hemoglobin to transmit the bluish color. To these 
patients oxygen should be given in sufficient quantities. The most 
practical method is to give 2 liters a minute from a high-pressure tank 
through a nasal catheter. This method has certain faults, but for 
ordinary purposes is infinitely better than any other method which has 
been previously employed. An oxygen tent in which the air is cooled 
and dried can increase the oxygen to 40 or 50 per cent, whereas the 
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inspired air by the catheter method contains approximately 30 per cent. 
An oxygen chamber affords a very accurate and exact method of giving 
oxygen to patients, but it is too expensive for ordinary use and can only 
be provided for by large institutions. 


Further Observations on the Specificity of the Green-producing 
Diplococcus in Measles.—One of the criticisms that was made to the 
green-producing diplococcus of Tunnicliff as being the causative agent 
in measles is that similar cocci have been found during convalescence 
when the disease, measles, is not contagious. In the present publication 
Tunnicuirr (J. Inf. Dis., 1927, 41, 267) explains this apparent dis- 
crepancy between these organisms which are pathogenic and those 
which are nonpathogenic. By an ingenious method of testing the 
opsonic strength of serums, she shows that the organisms produced in the 
preéruptive stage of measles and the early eruptive stage are immuno- 
logically distinct from similar cocci isolate id luring convalescence. The 
green diplococcus when grown in normal and immune horse serum, dex- 
trose broth, loses its specificity, but this may be regained by growing on 
blood agar for a few generations. Likewise, growing the coccus at a 
temperature as high as 40° or 41° C. also removes the specificity. 
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Tuberculosis of Knee Joint in the Adult.—Henperson and Fortin 
J. Bone and Joint Surg., 1927, 9, 700) say that their study is based on 
the records of 211 patients for whom the knee joint had been resected 
for tuberculosis. There was no ope ‘rative mortality. One hundred 
and seventy-one patie nts (88.3 per cent) secured firm bony union with 
good function. Union failed in 22 cases (11.3 per cent). In 4 of these 
the bones were induced to unite by a bone graft, thus leaving 18 (9.2 
per cent) in which union did not occur. The use of the bone graft as 
a routine and the improved technique of operation should give a lower 
percentage of nonunion than is presented in the foregoing data. In 5 
cases of the group amputation was performed subsequently; in 4 on 
account of continued drainage and nonunion, and in 1 case on account 
of nonunion, which might have been remedied by a bone graft. Seven- 
teen patients died subsequently. All but 2 of the 17 died from exten- 
sion of the tuberculosis. They lived an average of four and a half 
years. The operation relieves the patients of a painful, distressing 
condition and restores them practically to full activity 
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The Roentgenologic Aspects of Primary Tumors of the Lungs.— 
Hype and Hoimes (Am. J. Roentgenol. and Rad. Therap., 1927, 18, 
235) claim that primary lung tumors are not as rare as is commonly 
believed. An attempt at earlier diagnosis should be made. An 
understanding of the underlying pathologic process in continuity is 
necessary to the interpretation of the Roentgen findings. A correla- 
tion of the clinical and roentgenologic findings is necessary for the 
diagnosis. Rarely the Roentgen findings present features which are 
practically pathognomonic. Among the more suggestive findings is 
that of a dense hilar mass with nodules and radiations extending into 
the lung field. The most common or typical lung tumor is carcinoma 
of the right bronchial tree in a male in the fifties, appearing in the 
Roentgen findings as a hilar shadow with radiations extending into a 
small immobile lung field, but which may be obscured by shadows of 
pneumonic or other complicating processes. 


Cholesterosis of the Gall Bladder.— Jupp and Mentzer (California 
and West. Med., 1927, 27, 487) say that cholesterosis of the gall bladder 
is probably a localized manifestation of altered fat metabolism in the 
entire body. The cholesterosis was in the form of “strawberry,” “ fish 
scale,” or papillomatous lesions. The clinical diagnosis of gall-bladder 
disease is correct in about 85 per cent of cases, but it is impossible to 
determine clinically the type of disease in as large a percentage and 
whether stones are present in about 35 per cent of cases of cholesterosis 
of the gall bladder. The Graham-Cole technique has more than 
doubled the roentgenoscopic accuracy of the diagnosis of diseases of 
the gall bladder, but negative films are not of decided value. Cholester- 
osis of the gall bladder with or without stones is a surgical problem 
provided pain is a dominant symptom. In 30 per cent of the 500 cases 
with stones the stones were single. In 99 per cent of all the cases 
complicated with gall stones in this series the stones were of the cho- 
lesterin-rich type. This lends support to the theory that cholesterosis 
of the gall bladder is primarily a metabolic disturbance. Twenty-six 
per cent of the gall bladders removed as a routine show cholesterosis. 
Inflammatory changes in the pancreas and liver are much less evident 
with cholesterosis of the gall bladder with and without stones than 
with other forms of gall bladder disease. 


Internal Derangement of Knee Joint.—WaALLAcE and Permar (./. 
Bone and Joint Surg., 1927, 9, 667) reports that tender areas at site of 
pannus formation are signs of trouble within the joint. Lack of com- 
plete extension is the most important sign in internal derangement of 
the knee joint. Many patients have knee joints which have accom- 
modated themselves to weakness and are in a position of slight locking 
all the time, as evidenced by lack of complete extension. A misplaced 
or hypertrophied semilunar cartilage or fat pad is a foreign body which 
acts as an irritant which will produce a vicious pathologic cycle leading 
to destruction of the joint. Careful and repeated examination is 
necessary in making a diagnosis of internal derangement of a knee joint. 
Removal of the offending object is the surest way to effect a cure. 
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Effects of Abundant Cereal Jones, Friscu and 
Jackson (J. Am. Med. Assn., 1927, 89, 1770), in their feeding experi- 
ments, showed that when suitable adequate supplementary foods are 
employed, the use of whole-grain cereals and likewise one of the milled 
wheat breakfast foods, so as to furnish as much as 84 per cent of the 
calories of the diet was compatible with excellent growth, reproduction, 
lactation, and general physiologic well-being in the rat. A milled corn 
product such as hominy was only slightly, if at all, inferior to these 
products. The results of diets containing even as much as 93 per cent 
of whole-grain calories approximated those of current normal standards. 
It seems almost impossible to set the physiologic limits to the amounts 
of whole-grain cereals that may be included as a chief source of energy 
in an otherwise balanced diet of the rat. Success with the very large 
inclusion of cereals as sources of energy in the diet depends on the proper 
choice of the foods that are used to supplement the cereal. The authors 
confirmed the value of certain combinations of liver and lettuce in 
promoting growth as observed by Osborne and Mendel. Caution must 
be observed in applying results obtained from rat experiments to the 
nutrition of man. In the opinion of the authors, their results demon- 
strate conclusively that cereals may be used by man to a much greater 
extent than is common in this part of the world, and that high cereals 
in the diet will give successful nutrition if suitable supplemental foods 
are provided. Contrary to the usual opinion these supplements need 
not include milk. 


Effects of Abundant Cereal Intake.—(CowaGiLL, Jones, FRiscu and 
Jackson (J. Am. Med. Assn., 1927, 89, 1930) state that diets consisting 
of whole-wheat cereals and other cereal products up to 65 per cent, 
and such easily obtainable food materials as whole-cooked egg, 20 per 
cent, cane molasses, 15 per cent, and a daily allowance of 15 gm. of 
fresh lettuce were sufficient to meet the nutritive demands of rapid 
growth in the white rat. Similar diets in which the cereal constituted 
80 per cent of the mixture, whole-cooked egg, 12 per cent, and molasses 
8 per cent, together with a daily allowance of 15 gm. of fresh lettuce 
promoted good to excellent growth, the limiting factor being apparently 
the amount of protein in the diet. Under these conditions corn meal 
did not yield as good results as oatmeal or whole wheat. The content 
of protein in the diet also seemed to bear some relation to the ability of 
such mixtures to meet the demands of lactation. Extreme diets 
containing whole-grain cereal 93 per cent, egg yolk, 3.5 per cent, and 
molasses, 3.5 per cent, together with a daily allowance of 15 gm. of 
fresh lettuce no longer met the demands for rapid growth. The 
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amount of protein in the ration seemed to be at least one limiting factor, 
being definitely inferior to oatmeal and wheat. It is possible to 
supplement whole-grain and other cereal products easily and _ satis- 
factorily for growth, reproduction and lactation with simple foods other 
than milk. These include egg, molasses and lettuce, providing the 
cereal does not represent more than 65 per cent of the mixture. At as 
high a level of intake as 80 per cent of cereal, the demands of growth 
may be met satisfactorily in similar fashion. Under these influences 
lactation may or may not be successful. When the same supplementary 
foods were used but making the whole-grain cereal constitute 93 per 
cent, egg yolk, 3.5 per cent, and molasses, 3.5 per cent of the mixture, 
together with a daily allowance of lettuce, satisfactory growth was 
obtained with oatmeal and wheat but not with corn meal. 

Tetanus Anatoxin and Antitetanus Immunity in Mother and Newborn. 
—NatTTaNn-LARRIER, RAMON and Grasset (Ann. de l’Inst. Past., 1927, 
41, 848) used rats and guinea pigs in their experimental work. They 
found that the specific immunity acquired by the female in gestation 
under the influence of injections of tetanus anatoxin is transmitted to 
the young. On the day of birth, the blood of the newborn animals 
contained tetanus antitoxin in a quantity equivalent to or slightly 
superior to that of the mother. This immunity is passive and is 
prolonged up to two months after birth. The very young rabbit may 
be actively immunized either by injection or by ingestion of tetanus 
antitoxin. Immunity obtained by subcutaneous injections of antitoxin 
is far superior to that obtained by the oral route, especially when the 
large quantities of antitoxin used in the latter method are considered. 
The addition of such products as tryparsamide or trypoxy! to the 
antitoxin dose does not injure antitetanus immunity. Immunity seems 
to be favored by these additions to a certain degree, but less than by 
the addition of tapioca. Immunity in the newborn infant is passive, 
due to the passage of the maternal antitoxin through the placenta. 
The infant subjected to injections of tetanus antitoxin is capable of 
developing a specific active immunity, which is weaker than that 
developed in adults with relatively smaller quantities of antitoxin. 


Peribronchial Infiltration after Respiratory Infections in Childhood. 
—Hem™an and Couen (Arch. Ped., 1927, 44, 677) have observed an 
atypical, but frequent pulmonary complication. This syndrome con- 
sists of dullness on percussion, usually over both lower lobes, often in 
the axillary regions, low-grade fever over a long period ranging from 
100° to 101°, and in most cases a cough. Rales, bronchial breath- 
ing, or changes in voice were not found. This picture was found as a 
complication of grippe or influenza, measles, pertussis, scarlet fever, or 
other upper respiratory infections. Although the course tends to be 
chronic, the involvement may be found early in the course of the primary 
infection. It then serves to prolong the high fever and toxemia of the 
initial infection. In the chronic stages the patient suffers little, for 
the fever is not high, but in some cases the cough is distressing. Recur- 
rences are common because the focus of chronic infection in the lung 
sensitizes instead of immunizing the patient. The recognition of this 
syndrome is useful in accounting for the many coughs and fevers, 


DERMATOLOGY AND SYPHILIS 283 


which have been unexplained in the past. A study of the pathogenesis 
and pathology of pneumonia leads the authors to believe that this 
pulmonary syndrome is a streptococcus pneumonia of the interstitial 
type, without alveolar exudation. Such a form of pneumonia is not 
uncommon in children. The interstitial lesions may completely resolve 
after a long time or become indurated, causing a permanent dullness of 
the region affected. Roentgen-ray studies have shown fine infiltration 
in about one-half of the cases studied, with accentuation of the lung 
markings in most of the others. The prognosis is excellent, as there 
were no deaths in this series and none of the children suffered from 
deterioration of general health. The treatment was fresh air, helio- 
therapy, and Roentgen ray therapy, in protracted stubborn cases 
opiates were given to relieve the cough. 


Acute Disturbance of Lung Function in Pneumonia. Methods of 
Oxygen Treatment.—Baracu (J. Am. Med. Assn., 1927, 89, 1865) 
claims that the important consideration in pneumonia is the impairment 
of the lung function. This is primarily the interference with adequate 
oxygen diffusion through the lung with the consequent deprivation of 
oxygen in the tissues. He presents a group of cases in which the 
withdrawal of oxygen therapy during the course of the disease was 
followed by distressing and dangerous symptoms such as cyanosis, 
increased dyspnea and subjective discomfort, rising pulse and respira- 
tion. The existence of this type of response illustrates the need of 
oxygen for proper maintenance of the lung function in patients with 
marked cyanosis and dyspnea. The inhalation of from 40 to 50 per 
cent of oxygen in the desperately ill patient may prolong life, and in a 
certain percentage of cases may be a life-saving measure. In removing 
oxygen administration, it is advisable to do so, gradually watching the 
patient carefully for evidence of oxygen want. He administers it by 
nasal catheter in conjunction with a calibrated gauge. He also uses the 
oxygen tent in which the air is cooled and dried by passage over ice, and 
the oxygen chamber in which the ventilation is achieved by thermal 
circulation of the air. 
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The Place of Erythema Nodosum in Medicine.—WaALkeEr (Brit. J. 
Dermat. and Syph., 1927, 39, 241) reviews in extenso the recent literature 
dealing with erythema nodosum as a symptom of constitutional disease. 
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The first section of this paper is a critique of Stephen Mackenzie's 
paper, which gave to erythema nodosum its original rheumatic stamp. 
This possibility the author is inclined to minimize, pointing to a num- 
ber of inaccuracies in Mackenzie’s paper. He considers that there is 
a considerable body of evidence especially accumulated by Lendon 
and Harrison to the effect that erythema nodosum is in a certain pro 
portion of cases an acute specific infectious disease deserving the title 
of nodal fever. Symes has recently taken the position that this acute 
specific fever strongly predisposes to tuberculosis. Osler pointed out 
the association. with tonsillitis as suggestive of an acute infectious 
disease. Walker himself considers that half the clinical cases of eryth- 
ema nodosum are classifiable as an acute, mildly specific, infectious 
disease with an incubation period of about fourteen days; a prodromal 
period which may be so intense as to simulate typhoid fever; a precise 
and uniform exanthem with frequent relapses and a precarious con- 
valescence. The disease is more common in spring and autumn and 
appears up to early adult life, attacking women rather than men. 
Instances of the epidemiology of the disease are cited. The second 
possibility which is considered is that of an association between eryth- 
ema nodosum and tuberculosis. This has been dealt with in the 
literature since 1907, including the reports of Hildebrandt, Landouzy, 
Zieler and Vetlesen. Landouzy reports successful inoculation of tuber- 
culosis into a guinea pig from a node in a patient who also presented a 
tubercle bacillus in the coagulum of a vessel in another node.  Zieler 
failed in 400 histologic sections to find any evidences of tuberculosis. 
Willan (1798) was the first to observe the clinical association. Uffel- 
mann was the first to observe the more prolonged and indolent clinical 
course of the “tuberculous type.”’ The contributions of American 
authors, including Abt and Foerster, are cited. The author then 
analyzes the group of nontuberculous, nonfebrile cases, including 
Duhring and Jansen’s descriptions of specific luetic erythema nodosum; 
cases reported by Holland as associated with Streptococcus septi- 
cemia; Osler’s observations on erythema nodosum in typhoid fever; 
Rosenow’s work on a diphtheroid found in the nodes. The author 
concedes that there is a group of cases which do not fall into the previous 
classifications and which have a multiple etiology. 

Treatment of Urticaria with Ephedrin.—Kesren (.irch. Dermat. 
and Syph., 1927, 16, 189) reports on 6 patients with chronic urticaria 
treated with ephedrin sulphate orally, with complete relief in 2 and 
improvement in 2; of 11 patients with chronic urticaria and angio- 
neurotic edema similarly treated, of whom 7 were cured, 2 improved 
and 2 remained unimproved. The dosage in these patients was notably 
high, the minimum being 50 mg. every two to six hours and the maxi- 
mum as high as 120 mg. every two hours. Percutaneous tests were 
made with the grouped proteins and blood pressure taken both before 
and during treatment. There were no harmful effects. Symptoms 
occasionally complained of included tremor of the hands, weakness, 
headache, restlessness, palpitation, insomnia, drowsiness and nausea. 
Persistent rise of 5 to 30 mm. occurred in systolic pressure during 
the course of the treatment. No etiology could be identified in 4 of 
the 6 cases in a first series and in 3 of the 11 cases in a second series. 
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The duration of symptoms before treatment ranged from one week 
to thirteen years, the last-mentioned case being unimproved, although 
1 with a six-year intermittent history was apparently cured. Two 
patients were sensitive to specific proteins. Constipation and focal 
infection seemed to have been conspicuous in the presumptive etiology. 
Symptoms seldom recurred after the drug was discontinued. A mild 
urticaria following as part of serum sickness was not relieved; papular 
urticaria, erythema multiforme and chronic eczema did not respond, 
although there was some diminution of the itching. 


OBSTETRICS 


UNDER THE CHARGE OF 
NORRIS W. VAUX, M.D., 
CLINICAL PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, 
PHILADELPHIA, 
AND 
CLIFFORD B. LULL, M.D., 


CLINICAL ASSISTANT IN THE OBSTETRICAL DEPARTMENT, JEFFERSON MEDICAL COLLEGE, 
PHILADELPHIA, 


The Responsibility of the Obstetric Teacher in Relation to Maternal 
Mortality and Morbidity.—In this article Watson (Am. J. Obst. and 
Gynec., 1927, 14, 277) brings out a very important topic on obstetric 
teaching regarding maternal mortality and morbidity. It emphasizes 
the importance of obstetric teaching and further shows that it is well 
nigh impossible to compare the death rate in childbirth of fifty years 
ago and of the present day, as registration was in the past much more 
defective than it is today. It takes up the question of the high mor- 
tality and puerperal sepsis and tabulates results in Scotland from 1855 to 
1922, as it is usually agreed that figures and statistics are fallacious, 
but some of the data given reveals that there has been a very con- 
siderable reduction in the death rate from sepsis and other causes in 
the last seventy years. Maternal mortality in countries in which 
registration of deaths is on a comparable basis, such as Scotland and 
the United States, we find there is little difference, that the maternal 
mortality from all causes in all countries varies from 4 to 7 per 1000, 
and has chang.d little in the last twenty years. Campbell, of England, 
is quoted as giving the maternal death rate reduced one-third, the 
infant mortality rate as being halved since the beginning of the century, 
yet this mortality rate is little lower than it was twenty years ago. 
The author questions whether some of these deaths are preventable, 
and we have reached a reducible minimum in the pregnant and par- 
turient woman. The idea of obstetrics being a surgical specialty and 
the obstetrician first and foremost a surgeon is discussed and gives a 
great deal of credit to the foregoing fact resulting in the improvement 
in technique in delivery and operating rooms and points out clearly 
that with surgical procedure in mind the young practitioner comes 
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to believe that every case must be subject to surgical procedure. An 
effort on the part of the teachers to impress upon their pupils the 
essential normality of the vast majority of cases and the dangers of 
unnecessary interference. He points out the great need of medical 
midwifery, he considers that the student in hospital training sees too 
many instrumental deliveries in proportion with the normal cases. 
There are several reasons given for the unnecessary interference. 
Among these are the prompt and efficient technique of the set-up for 
operative delivery; further, that when the pupil sees the skilled obste- 
trician emerge successfully from a difficult forceps, version and breech 
delivery that there is the thought imparted to the pupil that he like- 
wise can as successfully accomplish this result. He urges that students 
should never be allowed to leave the case with the wrong impression 
and that the instructor must take great pains to impress upon his pupils 
the indications for the interference and the fact that years of experience 
and study are necessary before he too can bring to a successful conclu- 
sion many of the complicated cases. He emphasizes the student’s 
course and clinical instructions, stress being laid on diagnosis, prenatal 
pelvimetry and abdominal palpation, the types of pelvis, presentation 
and position and the estimated relative size of the head and the pelvic 
brim; the improvement in the treatment of various complications of 
pregnancy; the early and late toxemias, the heart affections, full physi- 
cal examination, the blood pressure and urine examinations throughout 
the entire antenatal state. He quotes the late Dr. Studdiford, who 
found that over a period of seven years in the Sloane Maternity Hospi- 
tal in New York, 20 per cent of the patients required special advice 
and treatment and that 12 per cent were admitted to prenatal wards. 
The whole article is filled with excellent advice and guidance for those 
who are teaching obstetrics and who are engaged in the active practice of 
obstetrics and midwifery, all this to one end: That maternity cases 
can be better cared for in hospital surroundings. To help and main- 
tain a high standard of obstetrics and to gain a higher level for this 
most important branch of medicine and surgery. 
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Viability of Cast-off Menstrual Endometrium.—The question of the 
viability of the epithelium found in the menstrual fluid has been of 
intense interest since Sampson suggested his theory of endometrial 
transplantation. It has been held by some investigators that the 
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endometrium of the menstruating uterus is less viable than at any other 
time during the menstrual cycle and that the epithelium found in the 
menstrual fluid is actually nonviable. In order to prove or disprove 
this premise, Cron and Gry (Am. J. Obst. and Gynec., 1927, 13, 645) 
cultured epithelium from a menstruating uterus. The epithelium was 
obtained by gently removing with a dull curette a small amount of the 
menstrual flow during the second day of the menstrual period. This 
material was put in a plasmatic medium containing heterologous embry- 
onic extract as the growth-promoting substance. Signs of cellular activ- 
ity occurred a few hours after incubation. This consisted of a very 
dense and massive emigration of leukocytes, which rapidly spread far 
into the medium over a period of several days. The fixed tissue cells 
began to emigrate on the second day, when radial overgrowths of 
spindle-shaped cells and sheetlike outgrowths of epithelial cells appeared 
at the periphery of the tissue fragments. ‘The more active fragments 
were transferred every four or five days for over a month. They 
believe that the above experiment establishes beyond any doubt that 
the epithelium of the decidua menstrualis, which is found in the men- 
strual fluid, is viable. This fact, of course, greatly supports the theory 
of Sampson. 

Papillary Cystadenoma of the Ovary.—It is very difficult for those 
of us who are called upon to remove a papillary cystadenoma of the 
ovary to give a definite prognosis. These tumors are usually consid- 
ered benign with malignant possibilities, but just which ones will become 
malignant is the question that is frequently impossible to answer with 
any degree of accuracy. MayrreLp (Northwest Med., 1927, 26, 236) 
has investigated the records of a series of 100 cases of this disease which 
were observed in the Mayo Clinic. He found that papillary cyst- 
adenoma varies in frequency from 16 to 18 per cent of all ovarian cysts. 
They are most probably developed, he believes, from epithelial struc- 
tures derived from the germinal epithelium. Bilateral tumors are fre- 
quent, having been found in 43 per cent of the cases. He states that 
Roentgen ray and radium treatment should be given in addition to 
the operative procedure in every case in which implantation or meta- 
stasis is found. Even when it is not apparent that the tumor capsule 
is perforated recurrence may take place from unrecognized implants or 
metastases. Disregarding the degree of malignancy present, 44 per 
cent of the patients lived without recurrence of symptoms for an average 
period of seven years and seven months, and 35 per cent of the patients 
died from recurrence within an average period of two years and two 
months after operation. The prognosis depends on whether the tumor 
vapsule is perforated, the histologic evidence of malignancy of the 
tumor and the extent of the involvement of the surrounding tissues. 
The following figures are based on an interval of seven years and seven 
months after operation: If the capsule is perforated and the malig- 
nancy of the tumor is of low grade a 15 per cent chance of recurrence 
exists. If the capsule of the tumor is perforated and the malignancy 
is of high grade a 57.9 per cent chance of recurrence exists. In 10 per 
cent of the cases in the group with perforation of the capsule and tumors 
of a low grade of malignancy, death is caused by recurrence; in 75 per 
cent the patient survives without recurrence. In the group in which 
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a tumor of a high grade of malignancy has perforated 50 per cent of 
the patients die from recurrence and 15.8 per cent live without recur- 
rence. While the symptoms are variable and inconstant, there are in 
many cases certain points of similarity in the localization of the pain 
in the lower abdomen or pelvis, in its bearing down character, its mod- 
erate severity and in the sensation of weight or fullness in the pelvis. 
This type of pain with a history of pelvic discomfort, menstrual irregu- 
larity, indefinite vesical or gastrointestinal symptoms, together with 
the presence of a rounded, firm, cystic tumor in the pelvis or abdomen 
is suggestive but not definite evidence of a papillary cystadenoma of 
the ovary. In 52.5 per cent of the cases investigated before the meno- 
pause there was some type of menstrual irregularity. Ascites was 
present in 31 per cent of the cases and usually indicated an advanced 
stage with perforation of the tumor capsule and peritoneal implants. 
The preoperative diagnosis is always uncertain and the tumor is fre- 
quently mistaken for uterine fibromyoma. 
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Paroxysmal Spasm of the Eyelids as a Postencephalitic Manifesta- 
tion.—ALrers and Patten (Arch. Neurol. and Psychiat., 1927, 18, 427) 
regard as postencephalitic the blepharospasm that occurred in a young 
man, aged thirty-four years, who had suffered from pain about the 
head and extremities for six months. On the appearance of the pain 
in the arms the patient noticed that he felt drowsy and dropped off to 
sleep in the daytime. The drowsiness lasted only one month and 
disappeared without further signs. Later he noticed drooping of both 
eyelids, which gradually progressed and persisted. He denied diplopia 
at any time. Simultaneously with the appearance of the drooping of 
the lids was the occurrence of stammering, salivation and increasing 
rigidity. In addition, he became troubled at this time with a spasm of 
the eyelids. They would suddenly go into spasm, closing completely 
and remaining so for several minutes unless he pried them open with 
his fingers. These contractions were painful and increased in severity 
together with general stiffness. The laboratory examination, includ- 
ing a Wassermann reaction, was practically negative. From a review 
of other cases as well as their own, the authors state that the condition 
is comparatively rare and in every case it has been a late sequela of 
encephalitis, occurring at varying intervals after the acute attack. In 
this case it occurred three years after the acute illness, simultaneously 
with the development of a Parkinsonian state. Others have reported 
it from seven months to four years after the onset of the encephalitis. 
Nothing seems to relieve the attack. The lesion is probably located 
in the subthalamic region. 


| 


OTO-RHINO-LARYNGOLOGY 289 


OTO-RHINO-LARYNGOLOGY 


UNDER THE CHARGE OF 


DEWAYNE G. RICHEY, B.S., M.D., 


MERCY HOSPITAL, PITTSBURGH, PA. 


Ephedrin and Cocain Synergy.—lIt is recognized that the action of 
cocain and epinephrin on the blood pressure is synergistic and that 
this correlated action includes toxicity. It has been shown that 
ephedrin possesses most of the properties of epinephrin in that it 
stimulates the sympathetic nervous system, differing, however, in 
maintaining an increased blood pressure for a longer period of time. 
Moreover, it has been demonstrated that there is a synergistic action 
between ephedrin and epinephrin, insofar as the action on the blood 
pressure is concerned. Therefore, if ephedrin produces changes iden- 
tical with those produced by epinephrin, its action on the blood pressure 
and toxicity should be synergistic with cocain. Inasmuch as he was 
unable to find any investigations which had been done on this phase of 
the subject, Ross (Arch. Otolaryngol., 1927, 5, 509) conducted several 
experiments on dogs. The first group of dogs was given cocain (0.5 per 
cent solution) via the femoral vein to determine the minimal lethal 
dose. The second group of animals received 0.1 per cent solution of 
ephedrin chlorid for a period of about twenty minutes. An interval 
of from thirteen to seventeen minutes was allowed to pass before the 
injection of 0.5 per cent cocain hydrochlorid and 0.1 per cent ephedrin 
hydrochlorid was begun. A third group was given similarly, cocain 
and ephedrin until dead. A final group of animals—cats—was inocu- 
lated intraperitoneally with varying strengths of cocain and ephedrin 
solutions. In the first group, the average minimal lethal dose of cocain 
hydrochlorid was 0.0153 gm. per kilogram of body weight. The average 
rise in blood pressure was 14 mm. of mercury. The average rise in 
blood pressure produced by ephedrin alone was 47 mm.; that due to 
ephedrin and cocain was9mm. The toxic dose of cocain was increased 
by the rise of ephedrin in cats that had not been anesthetized. From 
the results of his experiments the author concludes that ephedrin and 
cocain do not act synergistically on the blood pressure like epinephrin 
and cocain; and ephedrin does not increase, but decreases the toxicity 
of cocain, 

Tinnitus Aurium.—Tinnitus aurium is such a dread affliction, and 
the treatment of it so disappointing, that any method which has been 
attended with however small a degree of success is worthy of record. 
Consequently, Sturm (J. Laryngol. and Otol., 1927, 42, 449) cites 
several examples where relief from tinnitus has followed instillation of 
atropin into the middle ear through a previous perforation of the 
drumhead, or via the Eustachian tube, or by soakage of the intact 
tympanic membrane. The 2 cases where severe tinnitus of long-stand- 
ing disappeared immediately following the local use of atropin had 
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middle-ear suppuration with large perforations. In the presence of 
paracutic deafness, shortened bone conduction, or any stage or degree 
of primary or secondary otosclerosis or nerve deafness, atropin has 
sometimes no effect, sometimes changes the pitch but not the severity 
of the tinnitus, often relieves, but has never cured. The author enters 
into a comprehensive discussion of the anatomic, physiologic and 
neurologic phases of his subject. 


RADIOLOGY 


UNDER THE CHARGE OF 
ALBERT MILLER, M.D., 


AND 


CHARLES G. SUTHERLAND, M.D., 
CONSULTING PHYSICIANS, SECTION OF ROENTGENOLOGY, MAYO CLINIC, 
ROCHESTER, MINN. 


Effect of Roentgen Rays on Tuberculosis in Guinea Pigs.—lorp 
(Radiology, 1927, 9, 235) inoculated 52 guinea pigs intraperitoneally 
with a virulent strain of tubercle bacilli and subjected half the group 
to Roentgen irradiation, the remainder being used as controls. She 
found that with a dosage of Roentgen rays comparable to that used in 
the treatment of human beings the development of tuberculosis in the 
guinea pigs was not retarded. The fact, however, that guinea pigs are 
unusually susceptible to tuberculosis, that the treatment of small 
animals is necessarily applied to the entire body, which undoubtedly 
affects the therapeutic result, and that the bacilli were overwhelmingly) 
virulent, prevents the data here presented from being conclusive evi- 
dence that Roentgen rays are without influence on generalized tuber- 
culous infection. 


Roentgen Ray Treatment of Hypertrophied Prostate.—The first 
attempt at Roentgen therapy of prostatic hypertrophy was made by 
Robarts, of St. Louis, in 1902. Others have tried it since then with 
excellent results. Yooum (Arch. Phys. Ther., Roent. Ray, Rad., 1927, 8, 
416) points out that the average case is a poor surgical risk and mor- 
tality from operation is high, whereas Roentgen therapy is simple and 
safe and should be tried before attempting surgical intervention. He 
employs filtered Roentgen rays of high voltage. The retention is 
relieved, the frequent and painful urination is lessened and the gland is 
reduced by one-third on an average. The best results are obtained in 
patients past fifty-five years of age. The older the patient and the 
greater the surgical risk, the better the result from Roentgen therapy. 


Roentgen Ray Treatment of Bronchial Asthma.—Gerser (Radiology 
1927, 9, 192) feels that Roentgen therapy has a definite place in the 
treatment of true bronchial asthma and in whooping cough. Some of 
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the cases of bronchial asthma which he has treated did not have any 
further paroxysms for two years after a single course of treatment. In 
many others there was benefit which could be maintained by judicious 
repetition of treatment in smaller doses. Approximately 25 per cent of 
the cases of bronchial asthma obtained no relief, and this percentage 
applies also to cases of whooping cough. For bronchial asthma Gerber 
employs two large portals of entry, front and back, over the medias- 
tinum. Over each area 15 to 20 per cent of a skin-erythema dose is 
applied, with short-wave lengths at 50 cm. distance. If no beneficial 
effect is obtained, the spleen is irradiated. Courses are repeated, if 
necessary, in three to six weeks. For whooping cough a smaller dose, 
7 or 8 per cent of an erythema dose, repeating on alternate days until 
a maximum of five treatments has been given. 


NEUROLOGY AND PSYCHIATRY 


UNDER THE CHARGE OF 


FRANKLIN G. EBAUGH, M.D., 
°ROFESSOR OF PSYCHIATRY, UNIVERSITY OF COLORADO, DENVER, COLORADO, 
AND 
GEORGE JOHNSON, M.D., 


INSTRUCTOR IN PSYCHIATRY, UNIVERSITY OF COLORADO. 


On Palilalia.—Crircuiey (J. Neurol. and Psychopath., 1927, 8, 23 
reports 7 cases, 4 associated with postencephalitic syndromes and 3 
associated with cerebral arteriopathies. The author states that there 
should be no real difficulty in diagnosing palilalia if the essential 
features, self-repetition, acceleration of speech and increasing inaudi- 
bility are kept in mind. He discusses its differential diagnosis. He 
notes the following important clinical findings: Palilalia disappears 
during performed speech automatisms, as reading aloud, singing or 
reciting. It may occur not only during intellectual speech but also 
in emotional, interjectional speech or it may be absent from the latter. 
It may be constant in appearance but frequently varies in intensity 
with the physical condition of the patient. ‘The number of repetitions 
varies with individual cases and with the length of phrase repeated. 
Where the speech comprises two or more sentences usually it is the last 
sentence a'one which is repeated. No case has been recorded asso- 
ciated with evidence of paligraphia or palikinesia. In a few cases 
there has been a hint of echolalia and very rarely echopraxia. There 
is no aphasia in the accepted sense of the word. Emotivity and intel- 
lectual impairment may be present and there may be various physical 
accompaniments. Cases have been reported in pseudo-bulbars, in 
post-encaphalitics, in Alzheimer’s disease and in the idiopathic variety 
of paralysis agitans. The anatomical basis of the disorder has not 
been established. There is some dispute as to the mechanism of the 
disorder. It has been considered as related to verbal stereotypy, 
stammering and spasmodic laughter and crying. The author would 
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bring it into relationship with the exaggeration of the more automatic 
activities which may be seen in some cases of postencephalitic Parkin- 
sonism and pseudobulbar palsy together with the delay in checking the 
movement at will. He brings his view into line with that of Claude 
whom the author quotes as describing a somewhat allied speech phe- 


‘ 


nomenon “ verbal antepulsion and festination.” 


PATHOLOGY AND BACTERIOLOGY 
UNDER THE CHARGE OF 


OSKAR KLOTZ, M.D., C.M., 
PROFESSOR OF PATHOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 
AND 
W. L. HOLMAN, M.D., 


ASSOCIATE PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 


Hyalin Degenerations of the Islands of Langerhans in Nondiabetics. 
—Wricut (Am. J. Path., 1927, 3, 461) reports 5 cases in 84 routine 
autopsies, where hyalin degeneration of the islands of Langerhans was 
found on histologic examination, but in which, during the lifetime of 
the individuals, there was no clinical evidence of diabetes mellitus 
The cases ranged in age from fifty-three to sixty-nine years. Careful 
attempts were made by means of various stains to determine the source 
of the hyalin, in contrast to the hyalin degeneration described by Opie, 
in diabetes mellitus, where the hyalin is thought to result from the 
epithelial degeneration of parenchymatous cells; this appears morpho- 
logically to be the end result of a slow change occurring in the fibrous 
tissue surrounding the capillaries of the islands. The character of the 
lesion suggests a toxic origin, the injurious agent acting slowly and 
progressively over a prolonged period of time. The degenerative pro- 
cess in each case affected less than one-third of the islet tissue observed, 
in striking contrast to Opie’s observations where the degenerated islands 
outnumbered the normal ones. A moderate amount of hypertrophy 
of unaffected islands was observed in 3 cases, but this bore no constant 
relation to the amount of islet tissue involved in the degenerative pro- 
cess. No cases were observed in which the islet tissue was com- 
pletely replaced by hyalin. Regeneration of islet cells does take place, 
but the regenerative power of the cells is gradually worn down and 
finally when sufficient islet tissue is destroyed the phenomena of dia- 
betes mellitus appear. These cases may, therefore, be placed in the 
prediabetic group, sufficient insular tissue being normal to carry on 
the functions of carbohydrate metabolism. 

Gastroscopic Removal of Radium Capsules.—C err (Am. J. Roent. 
and Rad. Therap., 1927, 17, 635) reports the case of a boy, aged thirteen 
years, who swallowed two capsules containing radium element which 
had been placed in a rubber bag and applied to the posterior nasal 
chamber for the treatment of sarcoma. A Roentgen ray examination 
localized the object in the stomach. An 8-mm. gastroscope was passed 
into the stomach and with the aid of a double-planed roentgenoscope 
the bag was grasped with forceps and removed. 
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HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 


MILTON J. ROSENAU, M.D., 


PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 
BOSTON, MASSACHUSETTS, 


AND 
GEORGE W. McCOY, M.D., 


DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 
WASHINGTON, D. C. 


Review of Literature on the Physiologic Effects of Abnormal Tem- 
peratures and Humidities.—Sayres and Davenport S. Pub. 
Health Rep., 1927, 42, 933) summarize their review as follows: 1. Tem- 
perature and humidity, according to the literature, are the two most 
important atmospheric conditions that affect the health and efficiency 
of people in their living and working places. 

2. The belief that the ill effects experienced from exposure to crowded 
conditions in enclosed spaces were generally due to gaseous constitu- 
ents of the air has been proved false by experiments conducted by 
numerous investigators. It then was thought that perhaps there were 
organic poisonous substances exhaled by people; this also has been 
proved by experimentation to be erroneous and the part played by high 
temperature and humidity was finally recognized. 

3. Abnormal temperatures and humidities are encountered through 
seasonal changes in the Temperate Zones and with changing elevations 
in tropical climates. The large degree of conformity in the mortality 
curve of the cities and states throughout the world during different 
periods of time seem clearly to prove that there is some definite rela- 
tion of weather to disease. The effects of high temperatures encount- 
ered in seasonal variation in the Temperate Zones are considered acute, 
many sudden deaths occurring during certain periods of excessively 
hot weather, while the effects of exposure to a tropical climate are more 
chronic. 

4. The literature in regard to the action of cold on animals is very 
meager. Extreme cold seems to be borne better by the human organ- 
ism than extreme heat; this is partly due to the fact that the effects of 
cold can be mitigated by artificial control. Explorers in Antarctic 
regions found that in still weather no temperature was low enough to 
prevent outdoor work, but that it was impossible to exist outside for 
any length of time at very low temperatures when the wind was blowing. 

5. In regard to the relation of sex and age to susceptibility to abnor- 
mal atmospheric conditions, women appear to react more readily than 
men, and children and old persons are more easily affected. Men 
between thirty and forty years are said to be best adapted to endure 
the rigors of Arctic exploration. 

6. A few of the large number of occupations which require exposure 
to extreme heat, humidity and variations in temperature are listed. 

7. The source or cause of animal heat was an unsolved mystery 
to the ancients. They had no thermometers and their knowledge of 
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the constant heat of the human body was imperfect. A scientific 
attitude toward the subject was developed through contributions 
from time to time of knowledge obtained by various investigators, who 
finally determined that animal heat is the result of processes of com- 
bustion within the body. 

8. It has been determined by observation that there is a limit to 
the heat-regulating power of the body and that an animal cannot live 
indefinitely in a temperature higher than that of its body; according 
to Bernard, the larger the mass of the animal the quicker the death. 
Remaining at rest in saturated air at 91.5° F. for one hour with no air 
movement caused an increase in body temperature. 

9. The effects on the human body of abnormal air temperatures are 
modified by humidity, air motion, exercise, physical condition of per- 
sons exposed, food eaten, clothing worn and individual idiosyncrasy : 
(a) Humidity increases the discomfort and ill effects of both high and 
low temperature. Comfort, as determined by both sense and physio- 
logical reactions, depends solely upon effective temperature. At 32° 
the effective-temperature line coincides with the dry-bulb temperature 
line; hence, in this particular case, dry-bulb temperature is the only 
factor in determining comfort. In the comfort zone comfort depends 
equally upon wet-bulb and dry-bulb temperatures. At about 132° 
the effective temperature coincides with the wet-bulb temperature, 
and for this case the wet-bulb temperature is the only factor. Below 
32° the effect of humidity is reversed—that is, the lower the humidity 
the greater the feeling of warmth. (b) The limiting physiologic 
reaction caused by high temperatures, as determined by comfort, is 
not body temperature but the pulse rate. When this is above 135° 
the first symptoms of discomfort arise; when above 160° the effects 
are severe to distressing. (c) Air movement decreases the discomfort 
of high temperatures below 98° F.; moving saturated air above 98° F. 
was found to be of no benefit and, apparently, is even disadvantageous. 
A thermometric chart is given showing effective temperatures for differ- 
ent air velocities at different temperatures and humidities, as well as 
for still air conditions. (d) The upper limit in atmospheric conditions 
at which work can be performed efficiently corresponds to a dry-bulb 
temperature of 100° and a relative humidity of 30 per cent, or 90° to 
95° F. in still saturated air, even when stripped to the waist. The 
optimum temperature at rest is around 66° F.; and with hard work the 
optimum temperature is 59.5°; 43° F. was pronounced as too cold with 
or without air movement, regardless of humidity. In still air no tem- 
perature is too low to prevent outdoor work. (e¢) Normal clothing at 
ordinary humidity was found to have the cooling effect of wind as 
compared with that obtained with the subject stripped to the waist. 
On the other hand, clothing under certain conditions is advantageous 
in increasing loss of heat by evaporation and decreasing heat gain by 
radiation and convection; in fact, man is capable of increasing evapora- 
tion materially by suitable clothing. At rest in still air with a tempera- 
ture of 65° to 70°, and with 100 per cent relative humidity, subjects 
stripped to the waist felt from “slightly cool” to “comfortable; under 
these same conditions with moderately hard work they felt “comfort- 
able.”’ At rest in still air, with temperatures from 55° to 60°, 100 
per cent relative humidity, clothing was required for comfort, while at 
moderately hard work under these conditions the subjects were “com- 
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fortable” to “cool” stripped to the waist, and at 45° to 50° subjects 
working moderately hard felt “cool” stripped to the waist. 

10. Death generally takes place when the body temperature is raised 
to between 109° and 113° F., although no direct statement was found 
in the literature as to the air conditions and the length of exposure 
required to raise the body temperature to the fatal point. The lowest 
body temperature compatible with life is said to be 78.8° F., although 
Lefévre found that a rabbit died when the temperature of the rectum 
had fallen to between 60° and 65° F. 

11. According to one observer, the minimum accident frequency in 
factory work in both men and women was at 65° and 69° F. At 
lower air temperatures it gradually increased to a similar extent in 
men and women until at 50° to 54° it was 35 per cent greater than 
at 65° to 69°. At temperatures below 49° the frequency fell off 
slightly. This fall may have been due to the workers being too cold 
to keep up their usual rate of production. In such a case they would 
expose themselves to less risk by accident. At temperatures above 
65° to 69° the accident frequency showed only a slight rise in the 
women, but in the men it increased rapidly, and at temperatures above 
75° it was 39 per cent greater than at 65° to 69°. Probably this 
difference was due to the fact that the work of the men was often of 
a heavier character than that of the women, and the greater the exertion 
required, the more trying must be the effect of exposure to high tem- 
peratures. During the sixteen months preceding the installation of 
the cooling plant in the Morro Velho mine there were 20 fatal accidents, 
while during the sixteen months’ period following the installation there 
were only 6 fatal accidents. 

12. It has been found that a moderate increase of temperature— 
within physiologic limits—augments the action of drugs and toxic sub- 
stances, such as carbon monoxid, mustard gas and lead. 

13. A list of the symptoms—subjective and objective—observed by 
different investigators is given. The most commonly observed sub- 
jective symptoms were cramp, headache, pain in the back, dizziness 
great thirst, chilliness although the body temperature might be high, 
diarrhea, restlessness and insomnia. Chronic exposure to excessive 
heat results in lowered physical efficiency and diminished resistance 
to fatigue and disease. The principal objective symptoms noted 
were changes in body temperature, pulse rate and blood pressure, 
increased respiration and body metabolism, and loss of weight. The 
statement is made by one group of investigators that the pulse rate 
is probably the best single physiologic measure of discomfort due to 
high temperature. 

14. The action of high temperatures on muscular tissue is discussed, 
especially as a cause of fatigue. 

15. The effect of cold on the body temperature up to the point of 
freezing is given as described in Lefévre’s “law of refrigeration.” 

16. Measures for the prevention of ill effects of exposure to high 
temperatures are given under personal hygiene and ventilation and 
refrigeration of working and living places. The economic value of 
the proper ventilation and cooling of working places is discussed. 
Measures of personal hygiene to combat high temperature are: Suit- 
able clothing, breaks in tropical life by visits to the temperate zone and 
discretion in the use of food and drink. 
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The Alkaline Decomposition of Cystin.—J. C. ANprEws (from the 
Department of Physiological Chemistry, School of Medicine, Univer- 
sity of Pennsylvania, Philadelphia). The results here reported were 
obtained by treating cystin with sodium hydroxid, both at boiling 
and at room temperatures and both with and without the presence of 
Pb**. At room temperatures the slower reaction made it possible to 
follow more accurately changes in the concentration of cystin, cystein, 
sulfid, and ammonia and in the rotation of the solution. 

Among the results so far obtained are the following: Qualitatively 
speaking, the effect of the alkali is to cause gradual decomposition of 
the cystin with formation of sulfid from a part of the sulfur of the 
decomposed portion. In presence of Pb** this sulfid is precipitated as 
lead sulfid. In absence of Pb** it accumulates and soon causes reduc- 
tion of some of the undecomposed cystin to cystein. The free sulfur 
resulting from this reaction reacts with more of the unoxidized sulfid 
to form polysulfid, which accounts in part for the yellow color of such 
solutions. The alkali racemizes the cystin more rapidly than it decom- 
poses it. 

The presence of oxygen causes a decided drop in the yield of lead 
sulfid obtained but the effect is too great to be accounted for entirely 
by atmospheric oxidation of the sulfid ion. Furthermore, to obtain 
maximum yields of lead sulfid it is necessary to have the plumbite 
present during the whole time of alkali decomposition. If the solution 
stands some hours or days before addition of the lead, the yield of lead 
sulfid is only about 25 to 50 per cent of that obtained when it is present 
during the whole period. 

To obtain some measure of the concentration of sulfid in the solu- 
tions which contained an excess of Pb**, electrometric determinations 
of the concentration of lead ion in various concentrations of alkali 
were made. The values ranged from 10~" to moles Pb** per liter. 
Assuming the usual value for the solubility product of lead sulfid to 
apply here, we have 10—" to 10- moles S~ per liter as the maximum 
concentration possible. 

The formation of sulfid in the absence of Pb** differs from the other 
reactions concerned in being highly influenced by the concentration of 
alkali. In all cases the sulfid concentration rises to a maximum and 
then falls. This maximum is about at the same level of concentration 
for both 1.0 M. and 4.0 M. NaOH but it is reached in less than half 
the time in the latter case. No other of these reactions shows a speed 
so directly influenced by the concentration of the alkali. 

The formation of cystein is not alone the result of reduction of cystin 
by sulfid ion since for the first week or ten days of the reaction the 
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curves for cystein formation in the presence and absence of lead are 
practically identical. However, in the presence of lead, the cystin has 
by this time disappeared altogether and the cystein, which has reached 
its maximum value, gradually decomposes and reaches, in 4.0 M. 
alkali, practically zero in about eighty days at room temperature. 
Lower concentrations of alkali make these reactions somewhat slower 
but the effect is much less marked than in the case of sulfid formation. 
In absence of Pb** the cystein reaches a much higher maximum before 
dropping and the drop is much more gradual. 

The formation of ammonia is of general interest because of its bearing 
on the mechanism of amino-acid deaminization in the body. Some 
years ago van Slyke noted that the amount of ammonia derived from 
boiling a sample of cystin in alkali was multiplied several times over 
(18 per cent vs. 60 per cent) if the boiling was carried on in a copper 
instead of a glass container. In the present experiments the rather 
remarkable result was obtained that the production of ammonia is 
inversely proportional to the concentration of alkali from 4.0 M. NaOH 
to 1.0 M. NaOH. From 1.0 to 0.01 M. the ammonia production drops 
again. 

In the presence of an amount of lead equivalent to the sulfur present 
the rate of ammonia evolution is more than tripled. This effect is 
not the result of catalysis by the lead sulfid formed. Addition of freshly 
precipitated lead sulfid to the solution had no effect on the production 
of ammonia. Moreover, the action is probably not catalytic in nature 
at all since reduction of the lead to 10 per cent of the theoretical gives 
a result only slightly higher than that obtained when no lead is present 
while doubling the theoretical amount of lead raises the percentage 
decomposition to 74 per cent as opposed to 18 per cent without any 
lead. 

The figures obtained with copper show a much less marked effect 
from copper sulfate and no effect at all from the presence of metallic 
copper in the flask. 


Trichomonas in Tissue Cultures.—M. J. Hocue (from the Depart- 
ment of Anatomy, Medical School, University of Pennsylvania). Tri- 
chomonas is a protozoan flagellate found in the alimentary canal and 
in the urinogenital system of man and of some other vertebrates. There 
is a question as to whether it is pathogenic. Some authors think it 
is injurious to the cells of the host, others that it affects the nervous 
system in some way. In this work the following species of Trichomonas 
and Pentatrichomonas were used: T. buccalis, T. hominis, T. vaginalis, 
T. gallinarum, T. muris, Pentatrichomonas ardin delteili. They were 
cultured and then introduced into the tissue cultures by means of a 
Barber pipette. Small pieces of the heart, the stomach and the intestine 
of chick embryos, seven and eight days old, were grown in Locke-Lewis 
medium and beautiful growths of fibroblasts, epithelial cells and sympa- 
thetic nerves were obtained. The Trichomonas moved about among 
the living tissue cells which were attached to the cover glass. One 
would occasionally attach itself to a fibroblast by inserting its axostyle 
into the cell and then whirl about on the axostyle. Sometimes they 
crawled along the edge of the fibroblast with their undulating mem- 
branes. In neither case did they injure the fibroblasts. Again they 
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were seen to crawl along the edge of a plate of epithelial cells which 
are very sensitive and easily contract, but the Trichomonas in no way 
disturbed these cells. 

When a Trichomonas got into a plexus of sympathetic nerves it 
would wander freely about among the fibers, crawling along them by 
means of its undulating membrane and pulling itself up onto other 
fibers with its flagella. The nerves bent but did not break and after 
the Trichomonas had moved on they appeared normal. Apparently 
these species of Trichomonas do not exert any mechanical effect on the 
cells and nerve fibers grown in tissue cultures. 


The Loss of Purkinje Cells with Advancing Age—T. InuKar (from 
the Wistar Institute of Anatomy and Biology, University of Pennsyl- 
vania, Philadelphia). Using proportional fractions from human cere- 
bella, Ellis, in 1920, found the number of Purkinje cells to decrease 
from seventeen to eighty-five years in both sexes. The amount of loss 
was some 30 per cent. This observation on man raised the question 
whether a similar loss was occurring in other mammals. To test this 
the cerebellum of the albino rat was studied at different ages. Three 
males and three females were examined. The individuals in each pair 
were of like age but the pairs of different ages. As the two sexes were 
found to show the same loss the results may be presented in terms of 
the males only. 

The cerebella were sectioned sagittally and on the average there were 
840 sections for each cerebellum. Taking every third section Purkinje 
cells, both normal and pathologic, were counted in one-third of these 
sections. The number found was multiplied by 3 to obtain the total. 
Thus at two hundred days 540000 cells were found and at succeeding 
ages 87 per cent and 82 per cent of this number, respectively. In man, 
at the equivalent ages, the corresponding percentages were 88 per cent 
and 76 per cent. It appears, therefore, that in the male albino rat 
Purkinje cells are lost with advancing age in much the same way as 
inman. We should, therefore, expect the higher mammals as a group 
to behave in a like manner. Determinations were also made of the 
area of the cortex and the distribution of the cells throughout the 
cerebellum. It appeared from these determinations that the total 
number of cells in a given cerebellum is proportional to the area of the 
cortex. It was further determined that the loss of cells was evenly 
distributed on both sides and in all divisions of the cerebellum. There 
was no localization. Ellis had reported a greater loss in the right as 
compared with the left hemisphere. Handedness is, of course, more 
marked in man than in a quadruped so we have no comment to make 
on this difference in the records. 

A study of the size of the Purkinje cells showed them to diminish 
from the vermis toward the hemispheres and to be smallest in the 
paraflocculus. As the percentages show, nearly 100,000 cells have 
been lost from the cerebellum of the oldest rat. Cells on their way 
to destruction are present at all ages and these pathologic elements 
are studied. In the oldest rat their number is very large, showing 
that this animal was destined to lose still more cells had it survived 
longer. 

Two questions naturally arise: First, why does this loss occur? 
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Second, what effect does it produce? Without going into detail we 
have the impression that such a loss depends on intrinsic conditions 
rather than on those that are extrinsic and that perhaps it is related 
to the relatively late maturing of the cerebellum. In considering the 
effect produced it must be recognized that the remainder of the brain 
is also shrinking with advancing age and most probably, in part, through 
a loss of cells. However, as the cerebellum presides over the motor 
responses, imperfectly made both in the old rat and the old man, it 
seems possible that damage to the Purkinje cells contributes largely to 
defective performance. 

There is one suggestive instance. It is industrial usage to prefer 
very young men for lofters, bridge builders, etc., where the work 
demands perfect muscular control, especially in relation to equilibration 
and it seems possible, therefore, that this industrial selection is related 
to the loss of these cells, as found in man. 


A Comparison of pH Determinations by the Hydrogen Electrode and 
Colorimetric Methods.——C. G. Jounston (from the Department of 
Physiological Chemistry, University of Pennsylvania). The wide appli- 
cation of studies of the hydrogen-ion concentration of blood and other 
body fluids suggests the importance of a simple method for these deter- 
minations. The hydrogen electrode method is generally taken as a 
standard but this requires skill, a considerable amount of time, and of 
blood. To overcome these disadvantages, colorimetric methods have 
been devised, based on the comparison of colors given by an indicator 
when added to an unknown solution and to buffer standards. Errors 
are encountered because the color of the indicator is influenced by 
proteins and salts as well as the px of the solutions. Cullen' diluted 
the serum 20 times with physiologic salt solution and felt that the 
differences between the colorimetric and hydrogen electrode results 
were sufficiently constant to employ a correction to convert the colori- 
metric readings at 20° to the electrometric values at 38°. Hastings 
and Sendroy? reported that the correction was eliminated when they 
compared colorimetric readings at 38° with the electrometric at 38°. 

Bennett’ and Austin, Stadie and Robinson‘ have compared the Cullen 
and the Hastings methods with the electrometric and gasometric 
methods and found the corrections to vary. The widespread use of 
the colorimetric methods makes these observations of great importance. 

Another colorimetric method studied, originated by Levy, Rowntree 
and Marriott® and improved by Dale and Evans,* employs dialysis of 
the blood against physiological saline. Evans (1920-1921) found that 
this methud gave results—on human blood and bicarbonate solution— 
(0.20 pu higher than the electrometric. He at first suggested that the 
electrometric readings were at fault and should be corrected to corre- 
spond to the colorimetric. 


1 Cullen, G. E.: J. Biol. Chem., 1922, 52, 501. 

2? Hastings, A. B. and Sendroy, J., Jr.: J. Biol. Chem., 1924, 61, 695. 

> Bennett, M.: J. Biol. Chem., 1926, 69, 697. 
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The data in this report were obtained from dogs’ blood. Dogs were 
bled 3 to 4 per cent of their body weight and the px determined by 
the electrometric, dialysis, Cullen, and Hastings methods on samples 
taken before and after the hemorrhage. 

The technique employed for the dialysis method was as follows: 
Blood was drawn from the femoral artery under oil, and oxalated. It 
was then transferred to a collodion bag suspended in 0.9 per cent 
sodium chlorid solution which had been brought to about pu 7.4 by 
removal of the COs, dissolved in the water. The salt solution as well 
as the blood was kept constantly under oil and stirring was minimized. 
After dialyzing for thirty minutes the sack containing the blood was 
removed leaving the clear dialysate to which 0.1 cc. of a 0.02 per cent 
cresol red solution was added. This was then compared with phosphate 
buffers 0.05 pH apart containing the same quantity of indicator. In a 
large series of determinations the variations in the corrections for the 
colorimetric methods investigated were as follows: 

Maximum variations 

Method. Readings at of correction. 
Cullen... ‘ 20° 0.17 to —0.50 px 
Hastings 38° 0.00 to —0.18 px 
Dialysis. 20° —0.13 to —0.41 pu 
Dialysis. 38° +0.02 to —0.15 px 


None of the colorimetric methods studied yields pu values which 
show a constant variation from the pH of blood as determined by the 
hydrogen electrode, so that no constant correction can be applied. 


Therefore neither the Cullen, the Hastings, nor the dialysis method can 
be used for the determination of the pu of blood where accurate data 
are required, even for comparative results. 
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